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SECTION 4

DETAILS AND COSTS OF DAMS AND RESERVOIRS

1. Data available for design.~ Adequabe topographic meps have

been available, rock profiles have been determined by diamond-drill
borings and gcophysical investigations, and the character of founda-
tions determined by wash borings in soil, and the taking of samples from
the borings. Foundation test pits and auger borings have also been
made for foundation exploration, and for location and estimats of quan-
tity of borrow material, Samplos have boon exammined in the Soils
Laboratory to determine suitability of tho material for umbankmont con-
struction and to dotcrmine pormcability, comsolidetion and shoar
strongth of the foundation strata., Tho foundoticn oxplorations and
invostigations of mabterials hove boon sufficiocnt to pormit dote rmina-
tion of safo and oconomical dosign,

Le Basis of costimntos.= Tho cost of cach dam has boon costimated

upon the basis of o dosign which will providc the most cconamical and
safost eonstruetion for tho particular site. Estimatos of quantitics
havo been moade upon the basis of tho not outlines of the adopted dosipns
and foundation requiroments.

3, Unit pricos.~ Unit prices arc bnscd upon construction costs
for similar typos of work in New England cond ol sewherc, particular use
bolng made of cost data from the Quabbin Raserveir, undor construction
by tho Motropolitan Wator Supply Commission of Boston, Moassachusotts,
ond from the Muskingum Flood Control Projoct, Ohio., In dotermining
unit priccs for borrow matorial, ccsount has beon takon of the foch
that much of it occurs in relativoly thin leyors of glocial deposite
containing boulders, and tho irregularity of such deposits and diffi-

culty of transportation over ruggoed torrains have boon considered,



The wmit pricos vary with the condition, typo and method of construc-
tion, and cvailability and locatian of matorials found ot oach sito,
Othor considerations affooting the unit pricos adopted aro the amounts
of matorial to bo hundled in one season's work at the various jobs,
this factor boing important in dctornining adequate plant cost. The
fact that tho advanco of tho goneral eonstruction cost index hos ad-
voncod almost to tho 1927=1029 lovol has nmede desirablo camparison with
prices currcnt on similar work performod at that time, In most casos
tho sitos arco roadily accessible by oxisting roads and tho itom of
acecss roads is covorod by the unit prieoes,

L, Contingonoios, onginsering, and overhoad,~ Contingoneios

arc ostimated at 20 por cont on account of tho preliminary charmctor of
tho foundation oxploration and design and tho construction difficultics
onticipatod, A oorctukerts dwelling will be required in somo cases

and this item is ineludod in tho ostimate for contingencics, Somo con=
gideration has boon given to the present upward prices, but o risc of

tho cost indox of Novombor 1936 of moro than 5 to 8 por cont has not boon
anticipated., Engineoring and overhead costs cro ostimated ot 15 por ocont
of the construction costs.

5. Rights of woy.= Tho ostimatcs of land amd buildings are bosocd

upon information furnishod by tho Statces, upon assossod wluations, and
upon ficld recoommaissenco., Inasmuch as tho spillvmys will not be toppod
oxcept by floods of rarc occcuwrronco, it i s not contoriplatod that it will
be neccssary %o purchasc land above the clovation of sillwey lip, A
domage causod by flooding above spillway cant bo oomponsatod for as
spocial damnges by tho several Stotes more sconomically than by purchasc
of tho lands, The areas listed to be purchased aro considorably larger,
howovor, than the arcas actually floodod, for tho roason that when o

farm is being flooded in part, usunlly the most valuable lond is takon, and



the farmts usofulness as such is dostroyod, It is therefore gensrally
just as econamical to purchase the entire farm, The areas are sstimated
upon that basis, prineipally upon the advice of the State of Vermont,
based upon its experience in comoction with flood control at Montpelior,
Arrongomonts will undoubtodly be mado to continuo farming on much of the
land within the rosorvoirs, so that a cheaper soclution of the land probe-
lom than tho ono shown in the cstimates scems possible and probable.
Water rights ownod by priwto intorosts have beon estimatod for purchasc
upon the basis of asscossod valuations, alloving a reasonable incroansc,
Purchaso of oxisting watar power intorforod with hos boon basced upon a
valuo of $50 per wator horso-powor, The addition for legul, ovorhead,
and general expensc has boon estimated at 20 por cent.

6. Highway, railroad, and utility rolocation,~ The cstimatos

have becn mado with the oid of the State and privatoe interests involvod,
Rolocation in kind has boon ostimated, end in cortain coses bottormont
of oxisting rowd facilitios has boon covored, for which crodit b the
State involved may bo antieipated, In tho cstimates for rolocaticns of
highwmys duc regard has boon had far tho wishos of tho States, and tho
cstimates arc considored adoquato, In many casos o chonpor solutim of
the road problom appears possible by leaving the more oxponsive ronds
within tho roservoirs as thoy are, and building dotour roads ot tho
highor and safer clovations above the flocdod arcas, In view of tho
loss complicated and more dofinito nature of tho work, contingencios

on road and railrood rolocations have boen cstimatod ot 10 par comt,
and ongincering and ovorhoad also at 10 por oont,

7. Bosis of mmnual cogts.= Tho amual charges have beon camputed

on tho following bnsis: tho totol capital cost of onch resorvoir is tho
cost as indicatod in the ostimates shown in this Sectim, to which has

beon added intorost during constructian at tho rato of L% ond 5% rcspoctively
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for Federal and State costs. For dams and reservoirs that can be com-
pleted within one construction season no interest during construction
hag been added, For a two-season job Li% hes been added for Federal
expenditures and 5% for State and loeal expenditures, for thres-season
jobs 6% for Fedoral and 7-1/2% for State and local expenditures, The
total capital cost thus arrived at has beon amortized ovar a period of
50 vears at 4% and 5% for Fedoral and State costs rospoctively.
Maintenance oxponscs havo beon computced on tho following tasis: for
esarth dams, tho following annunl charges have boon usod, doponding on

sizo of ombankment quantitics:

Up to 300,000 cu. yds, -- & 500
300,000 to 500,000 " " - 1,000
500,000 to 750,000 " " - 1,500
750,000 to 1,000,000 " " - 2,000
1,000,000 to 1,500,000 " " - 2,500
1,500,000 to 2,000,000 " " - 7,000
2,000,000 to 2,500,000 " " -- %4500

For gatos ond mochinory onnual maintonanco costs havo boon cstimatod
at 3%. TFor concroto dums, tumecls, wells and othor conerctc parts,
the maintenanco chorgos have boon ostimatod at 1% of tho cost of such
dams or parts, For gato-operatcd doms a chargo of 81500 por anmum for
an oporator and $500 per amium covering stond-by chargos, and oxpond-
ablc supplics, light, gas, oil, ote, A gonoral ovorhoad chorgo of
%3000 for cach dam hos beon ussossod. Loss of taxes from tho land
occupicd by tho rosorvoirs has boon cstimobod ond is includoed in opar-
ating cxponse. At roscrvoirs whero tho maointonanco cost of the now rood
systom oxcoods that of maintaining tho now oxisting roaod systom, such
oxecss maintenance eost has boon added to tho annual charges for the
rcservoir,

8. Descriptive details of roservoirs cnd dams.- Portinent factors

in the construction of the soverml propescd rosorvoirs and altermatos are

briofly sot forth in tho following pamgrophs:
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(1) East Haven No, 18A - {a) General.- The East Haven Reservoir on

the Passumpsic River, about 32,3 miles above its confluence with the
Connecticut River, is outlined on Plate No, 55. The dam site is located
about 2 miles south of East Haven, Vermont, and the resorvoir extonds
upstreom about three miles, all in the Tovms of Burke ond East Haven, in
Calodonia ond Essex County respectively. The L7.5 square milos of droine
age arca arc hilly farm and forost land, As dosigned, tho cepaciby is
6.1 inches of ruppoff from thae watershoed above, or 15,500 acro=foct, The
floodod arca of 500 aercs at the spillway crest clovation 10L0.0 m.s.l.,
is classifiod as follows:

(1) Agricultural landessse 300 neros, mostly of poor
quality.

(2) Posturclandsecessseess Includod in (1) above.

(3) Woodod La.nd.-....--.n 200 acras,

(!—I-) Towns, 0bOCuieseeevessss ToOwWn of East Havon, including
30 sots of buildings, ocnd
cometory of 200 gravos,

(b} Highways ond roads,- About 0,8 milo of 16~foot ond 3,0 milos of

20=foot gravel road will be flooded, A tontobivo reolocation is sham on
ros rvoir map, Plate No, 55,
(¢) Railroads.~ No railroads arec involvoed,

{d) other public works,=- I milos of tclophone 1lino will bec rolo-

eated,

(¢) Dam.~ Tho gonoral dosign of the dam, tho area and capacity
eurves, and the geologieal feaotures are indicatod on Plotes Nos, 56
and 57.

(1) Geology.,~ Rock ocours at or near tho surface throughout tho
right bonk abutmont. Tho rock surfaco horo dips downward, passos bhoneath
the river at a dopth of about 15 foot, and under tho loft ond of the dam
is situated at a great but undetorminod dopth below the surface. The

overburden consists of perwvious bods of sand, gravel, and boulders, finc



sand and rock flour being noticoably lacking, Hydraulic construetion of
the embankmont isg proposod, this choice boing basod upon the cecurronco
ncarby of mixod matorials suitable for hydraulie sluicing, Tho spillwey
and tunncl conduit will bo constructoed on the right bank, in nearly
horizontal beds of micnccous schist,

(2) Availoblo materianls.~ Glacinl deposits of sand, gravol, rock

flour, and houldors oro availablo in tho loft hillsidoe above the dom for
hydraulic sluicing, Sond and gravel suitable for uso as conecrete aggro-
goto may bo obtained within 0,5 mile upstroam., Roeck oxecavations will
supply a sufficicnt volume of rock roquired for riprap and toe construc-
tion,

(3) Dom and appurtonant works.,- A hydraulic-fill dam with a saddle

gpillway on tho right baonk is proposod, Tho total longth is 2030 foot.
Tho top elevation is 1055,0 mes.l., or about 103 feet above the stroam
berd, This will allow for o frocbourd of © feot above the moximum flow
linec,

(L) Altornato.- ¥o altornate plan is proposed,

(5) Emboankmant,~ The hydraulie-fill cmbankment will be 30 foot wido
on top, with aide slopos of 1 on 3, The back or dovmatroan soction will
consist of coorsc rock with o rock-filled tronch along tho toc to providoe
for drainage, Tho upstroam slopo will be pavod with riprap. A blanlet
of inpervirus matorianl will extond upstrean from the upper toe of the
impervious core, Little ground preparation will bo ncodod other than
eluering of all vogotable matorial, Materinls vill be utilized from tho
oxcavatinon and adjacont berrow pits,

(6) Spillway.~ An opon spillwmy 110 foot long, of a concrete-ogeo
soction, will bo provided in a saddle on the right bank, Tho discharge
will be earriod around the dam in a ceneroto-linod chamnel and roturncd

to the river bolow, With tho pormanont spillymy crest at olevation 1040,0



. s.1l., the dischargo undor a 10=foot hcad, the maximum surcharge, will
bo 11,750 sceond=foct, or the cquivalont of 2145 scecond-feot per squarc
milo of drainage aron controlled. Thore will be a frocboard of 5 foot
abovo tho 10-foot surchargo, No control will be provided, The quality
of tho rock and the distanco downstream fron the dam at which tho spill-
way dischargo returns to the rivoer are believed adequatc to provent ony
damage to tho don,

(7) Outlet,=~ A comercte=lined tumnol, 610 foot long, located in the
right bank, end. having o cross-scetioncl aroa of 72 squarc feot will
provide for streamecontrol during the construetion of the cmbanlmont and
for rosorvoir-control later, No gatos arc provided, the reservoir zeting
as o rotarding basin. Under the operating head, spillvmy-crost clevation,
the outlot capacity will bo 1,900 sccond-foot, A roinforced concroto
stilling baein is providod at the discharge ond to provent scour. Trash
racks will bc provided to provent clogging of the conduit,

(8) Plan of construction.,=- It is proposed to construet first the

outlot and stilling basin for stroam=control, proparo tho ground for the
ombantment, thon the spillwmy will be sxeavated and linod, using the
spoil in thc ombanlment, The upstroanm side of the ombankuont wdll be
riprapped as the fill progressos., Tho time ostimatod for construction
is 16 nmonths or two construction socasons,

(9) Conscrvation storage.~ WNot fuasible,




EAST HAVEN - No, 18A

COST ESTIMATE

ITans: t r  Unit e !
No, s Tten + Quantity : Cost : Amount : Total
1. Construction
“Cloaring 80 ac, Lunp Sum § 7,800
Stroan eontrol roon 5,000
Exoavation, carth 113,000 c.y. $0.4Lo Ls,200
Excavation, rock B0,000 coye 2430 184,000
Excavation, tunnel 2,500 c,ys 10,00 25,000
Enbankment, hydraulic £il1 1,175,000 c,y. 0.35 411,250
Riprap 23,000 c.y. 1,50 L3,500
Concrote, plain 8,300 c.y. 10,00 83,000
Conerete, reinforced 3,000 e.y. 12,00 26,000
Roinforeing stool 300,000 lbs, 0,06 18,000
Miscellancous Lump Sun 2,500
B&T - 19)
1
Continpgeneios 20% 172,750
03,000
Enginooring and overhoad 15% 155,000
Total 51,189,000
2, Roloocation of Railronds and Utilitios
Telenhono Linos L mi, Lump Sun 2,000
Contingonecios 10% 200
—TEEO0
Engincoring and ovorhend 10% 200 R
Total B 2,L00
3.  Rights of Way and Lond
Lnd 800 ce. Lup Sum 24,000
Buildings purchnsod 3 sots " " 50,000
Watcr rights "o 5,000
Conotery roloeation 200 gravos " " 6,000
85'!,'6'00
Legal, overhead, and gonornl oxponsc 20% 17,000
Total 102,000
L. Highway Relocation
T 20-Tt, gravol state highwny % ni, Lup Sun 125,000
16-ft, grovel tovm road 0.8 mi, meoo 2,000
—TI8,000
Contingeneios 10% 15,000
: 18,000
Engincoring and ovorhead 10% 16,000
Total 180,000
5. Grand Total Capital Cost 31,473,400
6, Total irunl Cost 4 81,700




(2) Lyndon Center No, 21A,~ (a) General,~ Tho Lyndon Center

Resorvoir, on Millers Run, about 2=1/2 miles sbovo its conflusnce with
the Passumpsic River, is outlinod on map, Plato No, 58, The dam site

is located about throc miles northwest from Lyndonville, Vermont, and

the roservoir extends upstroem about five miles, all in the Town of
Lyndon, in Caledonia County, The 52 squaro miles of draninago arca are
hilly farm lend at the hoadwotors of tho Passumpsio, As designod, tho
capacity is 6,0 inehos of run~off from the watorshed above, or 16,600
acro-foot, The floodod arca of 550 acrcs at tho spillwny cerost clovation,
T766,5 m.8,1., is olassifiocd as follows:

{1) Agriculturcl land,.... 500 aercs of considcrable valuc,
including 15 scts of buildings.

{2) Poasturcland sesees..ss 50 acros,
(3) Woodod 1lond sessswwsss Includod in (2) above,

(4) Towns, obc. seeers.cess No comunity cemters ore
within the area,

(b) Highwnys ond roads.- About 14-1/2 miles of gravel state high-

way, 18 fect wide, will be floodod, A tonmtativo relocation is skotchod
on tho resorvoir map, Ploto No, 58,
{¢) Railroads.,~ None would be involved,

(d) Othor public works,~ Ono-half milo of wotor main and five and

one-half miles of electric powor line will bo rolocatod,

(e) Dam.~ Tho gonoral dosign of tho dum, the arca and capacity
curves, and goological foaturcs are indicated on Platos Nos, 59 amd 60,

(1) Goology.~ Mica schist under a shallow covor of sand ond soil
forms tho right abutment. The rock surface dips beneath tho valloy
floor, roaching an undeterminod dopth. The rivor mcanders in a Fflood
Plain, 600 fect wide, undorlain by doposits of fine sand and rock flour,
Abovo the flood plain similor doposits coccur in low hills, betwoon L0

ond 60 foot high, on which the dam will be continued as a dike, Rook is



Front there to the top the slopzs will be 1 on 2~1/2 as o ninimum, The
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upstreem slope will be paved with riprap; the downstream slope sodded,
A rock-filled trench will be provided along tho downstroam toe to insure
dreinago, The carth-£i11 spilliwmy abutmant scetions are to be of a
similar construction, excopt that the top width will be 20 foct. The
materials for the embankment will be obiainsd far the most part from
borrow, utilizing as much of the spoil from the outlet and spillway
excavabions as is suitable,

(6) Spillway.- An open, ogee scction, comcrete spillway with an
apron, 205 feet long, will be oonstructed on ledge rock. It will carry
the discharge around the left ond of the dam, roturning it to tho main
stream about one-half milc below the dam, The discharge capocity undor
an Befoot surcharge will be 13,800 sccondefcot, or the equivalent of
265 socond-foot por sguare mile from tho drainage aren controllod,

The freecboard of 5 foeet wlll bo abovo this 8~foot surcherge, No conw
trol will be provided, As tho spillvmy discharge returns to tho stroam
ono-half milc below the dam, it cannot affcet the dem in any monnor,

(7) Outlot.,- A tunncl outlet will to provided through lodgo rock
at the right abutment of tho main dam, An opon inkake chamol will lead
to the tumnol from about 500 foot above tho upstroem too of tho dam,

A stilling basin will be provided at tho discharge ond of the tummol.
From thero the discharge will bo carricd through an open channol to the
main stroom ebout 1,000 foot bolow the toc of tho dam, The outlot capa=
city undor maximum oporating hcad, spillvmy crest, i1s 2,300 c¢.f.s. No
gatos will be provided, thc roscrveir acting as a retarding basin, A
sorios of racks will bo placed ovor tho tunncl antranco to provont
oclogging by deobris,

(8) Twanol.- The outlot will bo L10 fuet long, with 220 foot of
" bumoel through a mica schist formation, and 190 fect of cut and cover
conduit on rock foundation., Tho seotion will bo herso-shoe shnpod, of

reinforecod conereto, with o net cross-soctional arca of 50 squarc foot,
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(3) Plan of construction.- It is proposed to construct first the

outlet and proparc the foundation of the main dam, oxcnvating the cut-
off ond drainage tronchos. After the outlet is completod, tho stream
will be divorted through it, and the main dam will bo built, As the
main dam is boing campleted, tho spillway =ill be constructed. Tho
embankments will be riprapped as the fill progrosses, Tho timo roquiroed
for construection will bo about nine months,

(10) Consorvation storage.~ Not foasible, Analysis of tho potontial

value shows that the powor benefits arc low, and that an increasc in
storage and spillway celevation is prohibitive in cost bocause the

Village of Whoolock abuts tho uppormost roaches of the resorvoir,

(Table on following page)
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LYNDON CENTER - No, 21A

COST ESTIMATE

Ttem: : :+ Unit :
No.1 Item : Quantity 1 Cost :+ Amount : Total
l, Construetion
Clearing end grubbing Lump Sum § 4,000
Stream control woon 7,000
Exoavation, earth 220,000 o.y. 3%0,L0 88,000
Excavation, rock 5+200 c.y. 3,00 15,600
Excavation, tumel 900 c.y. 10,00 3,000
Backfill at structures 5,700 c.¥. 0,60 3,420
Embankment, rolled fill 676,000 ¢,y. 045 304,200
Riprap 14,000 c,y. 3,00 12,000
Sodding 8 ac. 240,00 1,920
Conerete, plain 3,200 c.y. 12,00 38,400
Concrete, reinforced 2,300 c.y. 14,00 32,200
Reinforecing steol 230,000 lbs, 0,06 13,800
Miscellaneous Lump Sum 2,500
552055
?
Contingencies 20% 112,960
1
Engineering and overhead 15% 101,000
Total & 776,000
2. Relocation of Railroads and Utilitics
Telephone and tranamisslion 1inas Lunp Sum 6,600
10-inech C,I, water main 2,500 £+, "o Q4500
15,100
2
Contingencies 10% 1,600
[ ]
Enginocring ond overhead 10% 1,800
Total 19,500
3« Rights of Way and Land
Lond 1,600 ac, Lump Sum 86,000
Buildings purchased 18 sats ™ M 70,000
156,000
f ]
Legal, ovorhond, and gonorel oxpensc 20% 31,000
Total 187,000
i,  Highway Relocation
20=¢, gravel state highwoy 5.5 mi, Lump Sum 198,000
Contingoneics lo% 20,000
3
Engincering and ovorhoad 10% 22,000
Total —= 210,000
Mﬂ
5. Grand Total Capital Cost $ 1,222,500
6. Total Annual Cost % 68,000
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(3) victory Wo, 22A.~ (a) Gonoral.- This roscorvoir is outlined

on Plato No, 61, The dam sitec is located on tho Moosc River 17.3
miles above its junetion with tho Passumpsic, or about four miles north
of Worth Concord, Vormont, The reservoir cxbonds upstream about four
milos, all in the Town of Victory, in Esscx Coumby. The 65 squarg miles
of drainage orea aroc mostly hilly to mountainous forest lands., Wator
rights for power dovelopmont have been acquired by the New Englond Power
Assnciation, but no stops toward constructicn have been tokon, As
proposed herein, the storage capaecity will provido for 7,0 inches of
run-off from the watorshed above, or 24,600 acrc-foot from ompty ros-
orvoir to spillway erost, The fleoded area ot the spillway erost,
1149.0 m,s.1,, will beo 1,820 acres, classificd as follows:
(1) fgricultural landeeses 1,200 acres, mostly of poor
quality; abandoned; oly two
sets of buildings remain,
(2) Pastureland.yesseessss Included in (1} above,
(3) Wooded Lend,seq.sessss H00 acres partially cut-over,
(L) Towns, etCigesossessses None,

(b) Highways and roads.= About L=1/l; miles of 18~foot graveled road,

including ono small dbridge, joining the Villeges of Victory and Gallup
Mills, will be flooded out, It is proposed to relocate this section of
highway along the wost side of the reservoir, It will inelude ono
concrete bridgo, Tho tontative rolocation is shown on rosorvoir map,
Platc No, é1,

(¢) Railroads.- Wo milroads arc involved,

(d) Obhcr public works,- Nonc,

(o} Dam.- A gonoral dosign of the dam, the arca and copacity curves,
and the geologieal featurcs arc indicated on Plates Nos, 62 and 63,
(1) Geology.~ At the sito, the Moosc River flows aver thick doposits

of glacial drift, Tho thicknsss of tho overburdon below tho rivoer bed,
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as revoaled by subsurface cxplorations, is at least Tl fook, Tho
overburdon matorial is o mixturce of sand, gravel and bouldors, togother
with much rock flour or glacial silt, WHWosts of granito bouldors ccour
throughout the aroa, boing scattored over the surface and in the overbur-
don, The overburdon is well consolidated,

{2) Availablo matorials.~ The overburden mtorials arc of suit-

ablo quality for use in rolled=-fill cmbankment, and for conecrcic aggre-
gate, Tho quantity awvailablo within ono-half mile of the site greatly
oxcoeds the domends of the project., Considerable flexibility in
sclocting tho most suitable matorinl is therefore possible, Matorials
for both the porvious ond imporvious sections of tho dam cccur in tho
some formation within close proximity. Concrete aggreogatos may also
be obtained from this samc formation by scrconing end washing, Rock
for rock=fill embankmont may bo obtainod on tho site from the largoe
quantity of boulders secattered over the surface of the ground,

(%) Dam and appurtenant works.- A rollcd-fill onrth dam across

tho mein chanimel, with a sido-hill spillway on tho right bank, is pro-
posed. The total length is 535 foot, L&O feot boing oarth £i11, Tho
top clevation is 116L,0 m,s,1., or aobout L6 feet above tho stream bed.
This will allow for o freoboard of 5 foot above tho maximum flow line,

(L) Altornato.- WNo alternatoc plan is proposecd,

(5) Embonkment,~ The rolled-fill abonkmant will be 20 foot wide
on top, It will consist of an imporvious corc from top to bottom, with
side slopos of 1 on 1=1/2, koyod into the ground with a cut-~off section,
The corc will be backed by o porvious scetion on both up and downstream
faccs, the cutside slope of sach of which will bo about 1 on 3, The
upstrecam slope will be paved with riprap, and the outor layor of theo
downstroum section will be built of heavy cobble or field st‘ono, with

o rock-fillod tronch along the toc to provide for drainage, Little
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foundation oxecavation will be reguirod other than for the cub=off and
for tho too treneh, the ground proparation consisting principally of
grubbing all wvegetable mottor, Moterials from the spillvay oxcavation
will bo uscd for tho ombankmont.

(6) Spillway,= An open, flat~woir spillway, 75 foct long, of
concrete will be providod on the right bank, The discharge will bo
carricd arcund tho and of thoe dam in a reinforoed-concrote~lined chon-
nel, unéd returnod to tho river bolow, With tho pormanent spillway
crest at elevation 1149,0 m.s.1,, the discharge capacity undor a 10~foob
head, the maximm flow lire, will be 6,550 sccond=foct, or the cquivos
lent of 100 sceonde~foot por square mile from the drainage arca con-
trellod, There will bo a frecboard of % foot above this 10-foot
surcharge, Wo control will bo providod, The spillwny will discharge
at a point about 250 fect bolow the two of the dam, A stilling basin
will be provided to obviate dangor of scour,

(7) Outlot.- A concrote conduit 220 foet long, locatod in tho
right bonk, and having a net cross=socticnal area of 58 square foot,
will provide for stroaome=control during the construction of thoe cmbank=-
ment and for reservolr control loter, No gntes are provided, the
roservoir acting as & retarding basin, Under the operating head,
spillwmy crost clevation, tho oubtlet cupoeity will be 1,850 socond-foot,
A reinforeced concrete stilling basin 1s providod at the discharge ond
to provent scour, Trash racks will be providod to prevent clogging of
tho conduit,

(8) Plan of construction.~ It is proposed to construct first tho

outlot and stilling basin for stream~control and to proparce the ground
for the ombankmont; then tho spillwmy will be oxcavatod and lined,

using the spcil in tho ombankmont. The upsitream side of tho crbankront
will bo riprappod ns the £ill progresses, Tho timo ostimntod for cone

struction is seven months, or one construction scason,
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(9) Conseorvation storage.~ Consorvaticn storage of 35,200 acrow

foot, equivalont to 10 inchos of rumn-off, which vwill raisc the spillway
elovation to 1166 n,s.l. can bo provided at on additional cost of

$363,000,

(Table on following pago)
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VICTORY - NO, 224

COST ESTIMATE

Ttem: : . Unit :
No . Item . Quantity Cost Amount . Total
1., Construction
Clearing 200 ac. Lunp Sum 3§ 15,000
Stream control v 5,000
Excavation, earth and hardpan 2%,000 c.y. %0.40 37,200
RBacltfiil at struciures 12,000 c.y. 0.35 M,EOO
Embanloment, earth 55,000 c,y. 0.60 33,000
Riprap 2,100 ¢.v. 7,00 6,300
Concrete, reinforced 11,400 c.y. 10.00 114,000
Reinforcing steel 765,000 1bs. 0,06 46,080
Drainage items Lump Sum 2,000
Racks and miscellaneous steel v 1,500
el & e
Continpgencies 204 53,720
.} r
Engineering and overhead 157 48,000
Total $ 367,000
2. Relocation of Railroads end Utiiities None
5. Rights of Way end Land
Land 2,100 =c. Lutp Sum £3%,000
Water rights, undeveloped n i 2,500
6)1/'60
Legal, overheud, and general expense 20% 13,500
Total 73,000
Iy, Eighway Relocation
Town road, 1l ft. gravel,
bridge L=1/h mi, Lunp Sun 15%,000
Contingencies 1 15,000
Tnrineering and overhead 107% 17,000
Totel o 185,000
5. Grand Total Capitael Cost % 031,000
6.  Totel Annual Cost ¥ 37,800
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tronch will provide drainage., Moterinls for the cmbankment will bo
obtained from borrow pits within a quartcer of a mile fram tho dom, ITwo
short carth=fill soctions, ono at oach c¢nd of the spillwny, will be of
rolled carth-fill, constructed in a momner similar to the main danm,

(6) Spillwmy,~ An open spillwoy 300 foot long, of a concroto ogoc
soction with apron, will bo provided in o low saddle at the northecast
sido of the rosorvoir, Tho discharge will rotuwrn to the rivor one milo
below ovor a flat slope, and cammot affoet the dam in any monner. With
tho pormoncent crest at elovation 900.0 mesS.l., the dischargo capacity un-
dor o 6,0-foot surchargo, tho maximum flood, will bo 12,300 socond-foet,
or the cquivalent of L90 second-foet peor squarc mile for the watorshed
above, Fivo-foot freoboard is providod about the 6-foot surcharge. No
control will bo provided, Tho spillwmy will be protocted from scour by
an apron, ond coneroteo ebubmont walls will protoet tho ecarth cmbankmont,

(7) Outlet,» A rcinforcod concrete comiuit, loecatod in tho right
bank, will provide for stroammcontrol cduring the construction of tho
cnbonknient and resorvoire=control lator, The condult will be of tho
spread horse=-shoe shape, A net ecross=sectional aren of 63 squarce foot
will provido a discharge capacity of 1,550 c.f.s. under the maximum
hoad ot spillwny-orest elovation, 4an opon chammol will carry tho water
to the conduit and another similar channel will discharge it inbo the
rivor beclow tho dam, 4 stilling pool will bo constructed at the down=
stroam cnd of tho conduit, No gates will bo provided, the roservoir
acting as o rotarding basin, Trash recks will bo providod %o prevent
clogging of the eonduit,

(8) Plan of construction.- It is proposod to construct first tho

outlot and stilling pool, The stream will then bo diverted through the
conduit, ond the ombankmnont buwllt, Tho spillway will be built sirul-

taneously with the main dam, Riprapping will progross with the carth



£i1l, The costinated time for construction is sovon months, or loss than
onc working scason,

(9) Consorvation storage.- Hot foasible.. Limitotions at the site

prevent an incronse of gstorngo.

(Table on following pago)
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HARVEY LAKE -~ NO, 50

COST ESTIMATE

Ttoms t Unit :
No,: ITtom :  Quantity Cost s+ Amount @ Total
1. Construstion
Cloaring and grubbing Lump Swm $ 2,000
Stream econtrol " " 4,000
Excavation, carth L0,000 ey,  $0,40 16,000
Baekfill at structuros 1,700 c.y. 0.60 1,020
Embankment, rolled f£{11 26,000 c.y. 0.60 21,600
Riprap 25200 C.Y. h.00 8,800
Sodding %3 ac, 2L0,00 720
Conerate, plain 5,100 c.ye 10,00 51,000
Conercto, reinforcod 600 c.y. 12,00 7 4200
Reinforoing steol 60,000 1bs, 0.06 3,600
Miscollanoous Lump Sum 2,000
IT7,900
»
Contingencies 20% _Igéggg%
»
Enpinecring and overhoad 15% 21,500
Total 3 163,000
2, Reloeation of Rgilroads and Utilities
Telephone and transmission lines 1 mi,  Lump Sum 500
Centingencies 10% 50
Enginecering and overhead 10% 50
Total 600
3., Rights of Way and Land
Lend 70 ae, Lump Sum 4,900
Buildings purchasod 35 sots noon 68,000
Water rights T 2,000
TE 800
3
Legal, overheod, and gonoeral exponsc 20% 15,100
Total 90,000
L, Highway Relccation
1B8=foot gravel stato highwny 0.7 mi, Lump Sum 25,200
Contingencies 10% 2,500
~ 0
Engincoring and overhend 10% 2,800
4 —-ﬂ—!——-
Total 4.__29£§99
5. Grand Total Capitel Cost 3 284,100
é, Total Annual Cost $ 19,800
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(5) Bethlehem Junction Nos 2hh.- (2) Generale- The Bethlehem

Junction Reserveir on the Ammonoosuc River, about 35.7 miles sbove its
confluence with the Connecticut River, is outlined on Plate Ho. 67+ The
dem site is located about 31/2 miles east of Rethlehem, New Hampshire,
and the rescrvoir extends upstresm sbout five miles, all in the Towns of
Bethlehem and Carroll, in Grafton tnd Coos County, respectively, The 90
squarc miles of drainepge area are mostly hilly to mountrinous forest
lands. As desizncd, tho capacity is 640 inches of run-off from tho
watershod above, or 28,800 mere-foct, The floodod arca of 860 nercs at
the spillway ereost clevetion, 135CG.0 mesels, is clussificd as follows:

(1) hgricultural londese.. 480 cercs of poor qulitys

(2) Pousturclundaede.sv.aees Included in {1} above.

(%) Wooded lunideesssseasss 300 icros.

(1) Towns, ¢tCe sasveewssss 13 souts of buildings locutod within
the roscrvoir.

(b) Highways and roads.- Rclocation of ulout Le8 miles of 20-foot

concretc highwony will be required. A tontutive rcelocution is showm on
the rescrveir map, Plute Noy 67.
(¢) Railroads.- An abendoned broneh line of the Boston & Muinc

Railroad lics in thoe rescrvoir basin.

(d) Other publie works.- EBipght miles of telephone and L miles of

transmission lince will be relocuted.

(c) Dame~ The goneral dosign of the dim, the tron wnd eclp.city
curves, rnd the geolopical fentures cre indiented on Plates fos. 68 sand
€9

(1) Geologys- The rock profilc hag been constructed from datn ob-
trined by geophysicnl methods of prospecting, supnlomented by inform . tion
from severnl borings. Subsurfoce investigotions ore now being extended

by core boring methods, but complete informotion is not avnilable os yet.
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Granite is oxposod on the right sido about 0,6 miles fram and about 365
foot above tho river, The rock surfoco dips downward and passos benoath
the stroam at o dopth of 100 fect or moro, On thoe left bank the ovor=
burdon is canposed of pervious sand and gravol, whoroas that on tho right
is made of finer grained and less permeoble material, Flno sand and rock
flour or silt, togother with some gravel and boulders, occurs as a come
pact formation bolow river lovel,

(2) Availoble materials.- The proposed spillwny is located on the

far right bonk whore it can be cut in rock which undorlios an overburdon
of sand, gravel, and roek flour, Thosc matorials, oxcavation of vhich
is required for tho spillway approanch and chammel, arc ovailable for
sluicing into the ombankmont, The conduit will bo loontod on tho right
bank, in rock, tho location of which is still being investigated by
borings. Conercto aggrogate aro availablo on the loft bank within 0,5
milos Rock fram axcovations supplomaited by bouldors will be available
for riprap and toe construction.

(3) Dam and appurtonant works,~ 4 hydraulic-fill dam with a side-

channal spiliway on the right bonk is proposcd, The totol longth is
2,030 feot, The top clovation is 137%,0 mes,l., or aboub 163.Q feet
above tho stroam bed, This wil)l allow for a freeboard of 5 feot abovo
the maximumm flow linc,

(L) Alternote.~ No altormate plan is proposcd,

(5) Embankment.~ The hydraulic~fill embenkment will be 30 feot
widc on top, with sido slopos of 1 on 3, and with two 1l0=foot berms on
the downstroam slope, The upstroam slope will be paved with riprap,
the downstream slope sodded, A reck-filled trench will be provided
along the downsiream toe to insure drainago, Littlo ground proparation

will be needed other than cloaring of all vegotable materinl.
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(6) Spillway.- A 155-foot side-channcl spillwny will be constructed
in the ledge rock onthe right bank, It will discharge flocod water into
an open conerete-lined chamnel which will carry it around the end of the
dam and return it to the river below, With the permanent crest at eleva-
tion 1256,0 m,s.1, the discharge capacity undor a 12-foot surcharge, tho
maximum flood, will be 20,200 sccond=fect or the equivalamt of 225 second-
feot per squaro mile for tho wmtershod above, Five fact of frocboard is
provided aobove the 12=foot surcharge, No control will bo provided, Tho
distanco downstreoam from the dom to tho point whore tho spillway discharge
returms to the river is boliecved adeguato to prevont any demage to thoe dam,
(7) outlet.= A comercto-lined tumnol 1,310 feet long, cxcavated
through rock and earth in the right bank, and having o oross-sectional
arca of 100 square foot, will provido for stroame-control during the
construction of thoe cmbanlonamt and {for rescrvolr=control loter. No
gates arc providod, the reservoir acting as o retarding basin, Undor
the operating hoad, spillwny-orcst elowation, the outleot capacity will
be 3,200 second-foot, A reinforced conercto stilling tasin is provided
at the discharge end to provent scour, Trash racks will be provided to
provent elogging of the conduit,

(8) Plan of construction,= It is pronosed to canstruct first the

outlot and stilling basin for stream-control, preoparoc tho ground for
the cmbankment, thon tho spillwny will bo oxcovated and lined, using the
spoil in tho embankment, The upstroom sido of the ombanlmont will be
riprapped as the £il1l progresses, The time ostimated for construction
is 18 months or two construction scasons,

(9) Consorvation storage.= A luke for rooreational purposos can be

mointained during tho summer scason to the oxtont of 1-1/2 inchos of rum-
of ' or 7,200 acre=fcot at an additiomal cost of $752,000, The lake will

extond to Elovation 1305 and cover approximately 210 acros,



BETELEIEM JUNCTION - Mo, 2LA

COST ESTIMATE

Iﬁif: Item Quentity gzzi . Amount Total
1. Construction
Clesring 250 ac. Lump Sum  § 25,000
Strearm control oo 15,000
Excavatior, earth 335,300 c.y. 5040 1544120
Excavation, rock 35,200 c oy 230 80,960
Txcavation, tunnel 16,900 c.y. 10.00 169,000
Emktankment, hydraulic
£ili 1,420,000 c¢.y. 015 723,000
Riprap 31,700 c.y. 1.50 47,550
Sodding 10 ac., 240.00 2,L06
Concrete, plain 5,000 ¢,y. 10,00 5C,000
Concrete, reinforced 101,200 cuye 12.00 170,400
Reinforcing steel 2,130,000 1bs. 0.06 127,800
Miscellaneous Lump Sum _ 5,000
1,556,
Contingencies 20% 310,470
l’ »
Engineering and overhead 15% 280,000
Total $2,146, 700
2+ Relocation of Rallroed end Utilities
Telephone lines D mi. Lump Sum ly, 000
Transmissiecn lines Iy mi, roow 2,000
TR 00
Contingencies 107 600
500
Engineering and overhead 10% 800
Totel T 7,L00
3. Rights of Way and Land
Larid 1,300 ac, Lunmp Sum 55,000
Buildings purchased 19 geles " " 57,000
THT
Legal, overhead end general expense 20% 25:000
Total 151,000
li. Highway Relocation
20-Ft. concrete state highwayl .8 mi. Lump Sum 313,200
Contingencies 104 31,300
- IS
Fngineering and overhead 10% 21,500
Total T 379,000
5. OGrand Total Cepital Cost $2,68,,100
6. Total Annual Cost $ 147,000




(6) Groton Pond No, 27A.~ (2) Genernl.~ The Groton Pond resor=-

voir, on the Wells River, Vomont, is outlined on Platc No, 73. It is
located about two milos northwost from Rickor Mills, Vormont, in the
Town of Groton, in Caledonia Coumty., Tho 17.3 squarc miles of drainage
arca are mostly hilly woodland at tho headwaters of the Wells Rivor.
Tho oxisting pond is an attractive resort; with summor cottages and boat
houscs along its odge. Wabor rights of the existing developmont are
vested in the Greon Mountain Power Corporation of Vormont. As designed,
tho storagc capacity will provide for seven inches of run=-off, or 6,500
acre-focet, Tho flooded area &t the spillwmy crest will be 560 acros,
classificd ag follows:
(1) Agricultural londs..e.es Nono,.
(2) Posturclendesesecesensss NoONC,
(3) Woodod 1ond,eees-essaee 200 acres outside the oxisting
pond aroo; minly brush, out-
ovor birch and poplar,
(L) Towns, otC. seeesesecs. 68 sumor cottogos and boate
houses now scatterod around

tho pond,

(b) Highways ond roads,- No highwnys und roads are involved,

{¢) Reilroads,~ No railroads are involved,

(d) Other public works,- The existing low dam, now owned by the

Green Mountain Power Corporation, must be acquired,

(e) Dam.- The general design of the dam, the area eand capacity curves
and the geological features are indicated on Plates Nos, 7l and 75,

(1) Geology.- Ledge rock, consisting of massivo granite, occurs
at or near the surface over a large area, The granite formation is
strikingly uwniform in character, and virtually froe from cracks or
other evidences of weakness, The rock is of such quality that it

could casily withstand the loads and other structural demands imposed
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by a much larger dam., The profile indicates that the rock surface
extonds outward at ncarly the samo clovation, Rock has beeon traced
throughout a major part of the foundation arca., Thoe thiclmess of tho
ovoerburden varics from zero te about soven feect, It is of glacinl
origin, cspocially that which cccurs in the oxtromo abutment arcas,
and consists of a mixturc of sand and gravel, in part, stratificd;
mony boulders occcur, as well os dotachod blocks of ledge rock,

(2) Avoilable matorials.- Suitable oarth borrow materials for

tho s0il portion of tho rock-fill scction arc awvailoble in more than

amplc quantities adjocont to the site, Concrote aggregato may bo ob-
tained n:arby, but tho soparation into fine and coarsc aggrogate ond

the climination of supcrfinc sand by tmshing will be nocossary. The

large numbor of bouldoers senttorod throughout the arcn, and rock from
the exeawvations ean be used ns '1ll in the roek aubankmont,

(3) Dom ond oppurtonant works.~ A rock-fill and concrcte dam is

proposzd at tho sito of tho oxisting damg it will have o concrote
spillwoy 200 foot long ot the contmml scetion, The total longth vill
be 1,000 foct, 500 foot being the total length of the two rock-fill
socctions, and 590 fcot the total length of the comerote-aplllmmy and
retoining soctions, The top clevation of the rock-fill scetions is
109L.0 feet m.s.1,, and the comercte retaining scction 1089,0 foot
m.s.l., making tho maximum hoight of the dam about 19 fect above the
stronm bod, This will allow o frocboard above tho maximum flood=lino
of 5 foet for tho rock-£ill scctions,

(L) Altcrnato,~ No altermate plan is proposcd,

(5) Embanlanont.~ The rock £ill will be 20 feot wido e top, with
sido slopes of 1 on 2 upstream and 1 on 1—1/2 dovnstroam, Thoe back,
or dovmstrean scetion, will consist of coarsce ficld-rocks and boulders,

with side slopes of 1 on 1-1/2. Agoinst tho imecr faec of the coarsc



rock f£ill will be a scebtion of gradcl mnterial varying fram coarsec
gravel to fine sand, and finally an imporvious layer about 5 feot
thick with an upstream slopo of 1 an 2, Tho upstroam slope will beo
pavod with riprap, Little ground preparation will be needod, othor
than grubbing of all vogotable mattor, Materials will be utilized
from the oxecavation and adjoacont borrow pits. Tho coarsce rock-fill
will provide amplo drainago.

(6) Spillway.- An opon, ogeo typo spillimy, 200 foot long, in
the conercto gravity scetion of tho dan, 3rll provide for o dischargo
of 6,000 sceond~fect, undor o h=foot surcharge, This is the cquivalont
of 350 sccond=feet per squarc mile from the wontcrshed above,

{7) Outlot.~ Tho outlet will consist of six oponings through tho
8pillvmy scction, totaling 30 squarc feoot in aroa, vhich will providoe
stroam=control during construction wnd pond-control later, WNo gato-
control is provided, as tho reserveir will oporate as a retarding basin.
Tho cutlot capacity undor maximum head at spillway elevation is 660
sccond-foct,

(8) Plan of construction,- It is proposed first to preparc the

ground and construct tho rock-fill soctions, using the oxisting gato

to provide strean-control, The concrotoc outlet soction will tham be
placed and the strean divertod through it, Tho romainder of the dan
will thon be completed, Tho time roquired for construction is estimated
at six months, or onc construection sanson,

{9) Conscrvation storage.~ Conscrvaotion storage of 6,350 acre-fook,

oquivalont to 7 inchos of run-off ovor the drainage aron, will mise tho
spillimy to clevation 1096 m.s,l., ond can be providoed ot a cost of
#1hi,000, incrousing the total cstimoted cost for the development to

$260,000,
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GROTON POND - NO, 27A

COST ESTIMATE

Ttem: . Unit :
No.: Ttem Quantity Cost Amount Total
1. Construction
Clearing L ac. Lump Sum 1,000
Stream control " i 1,000
Excavation, earth 2,100 c.y. $1.00 2,100
Excavation, rock Loo c.y. 3.00 1,200
Embankment, rock fill 6,500 c.y. 1,70 11,050
Riprap 1,450 c.y. 3 .60 14,350
Concrete, plain 2,200 c.y. 10,00 22,000
Concrete, reinforced 150 c.y. 12.00 1,800
Reinforeing steel 10,000 1bs. 0.06 600
Miscellaneous Luwp Sum 2,000
177,100
Contingencies 207 3,L00
52},50”
Engineering and overhead 15% 8,500
Total $ 65,000
2. Relocation of Nailroads and Utilities None
3. Rights of Way and Lend
Land 160 ac., Lunp Sum 2,400
Buildings, - cottages and roon 30,000
boathouses
Weter rights toon 10,000
»
Legal, overhead and gencral expense 20% 8,600
Total 51,000
ly. Highway Relocation None
5. Grand Total Capital Cost $ 116,000
6. Total Annusl Cost $ 10,200
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{7) South Branch No, 284.- (a) Goneml.- The roscrvoir is locatnd

on thc South Braneh of Waits Rivor, Vomont, 1-1/2 miles above tho june-
tion with Weits River, as outlined on Plate No, 76, The dam sito is
loocated about 0,2 mile upstreon from a bridso on tho Bradford-South
Corinth Rond, Tho reservoir oxtonds upstroan about 3.0 dlos, and lies
in the Tovms of Corinth and Bradford, in Ornge County. The 45 square
niles »f Jrainage arca is mountainous .nd hoavily woodod, As designed,
the storage copacity will bo oquivalont to six inches of ruwm-off fron
tho wot rehed, or U,L400 acro=feot at spillway-crost clevation, 810
mes.1l, At this clovatien the flooded area vill be 520 acres, of which
about 250 ucros is +wrooded,

(b) Highwoys and roads.- Tho ros.rveir will inuwadate o scetion of

a 22-f .0t zrovel road, zbout 5—1/2 miltes in lomgbh, ond four bridges., Tt
will bo nocessary to relocote o noew higlimy on the left bank 2,5 nilos in
longth, of vhich 1.1 miles ig improved cxisting rcad. In addition, thero
will bce threce short stretches of highimy roleention on tho right bank,
totoling 1.5 nmiles in length, A1l the roloented ronds will be grmvel
surfreod, 16 and 22 foot wide, and will include four sall concroto
bridges. The tentative rolocations arc indicoted on rosorvolr nap,
Plate No. 76.

{¢) Railroads,= Ho railroads will be involvad,

— s

(1) Othor public worrs.- Nono,

(2) Dam,~ The gonoral design of the dan, tho arca and copacity
curves, and thoe goological foatures arc indicated on Plates Nos, 77 and
78.

(1} Geology.~ Roek is cxposed in the river mear the proposed centor=-
line of the dam, Borings indieato o brood but rathor irregularly croded
and “isintegratod roeck flour. Noar the ond of tho dam, on tho right bank,

sound rock occurs about 30 foot above river iovel beoneath 25 to 30 foot



of disintogratod rock, On both sides of tho streoam the overburden is
comprisced of a ecompoact mixture of sand, gravel, rock flour, mnd boulders,
On tho right bank two borings discloscd 30 to L0 foot of vory sd't,
groatly weathorod mieca schist overlying ssund rock,

(2} Avoilablo matorinls.~ Suitable naterial for both impervious

and porvious rollod-fill construction is avnilablo upstroan and dovmstrcam
within 0,5 mile. Rock for riprap and toc construetion may be obtainod

from spillway end conduit oxcavations and as woll as fram boulder accurmula-
tions, Sand and gravel aroc available vwithin 1,0 milc for use as conercto
aggregate aftor sercening and washing,

(3) Dan and appurtonant works.- i rollod~fill carth dam is propesed,

having o length of 810 foot, top clovaticn at 825,0 m,s,1,, and a maxinum
hoight of 95 feet, This will nllow o frocbooard of fiwve feot above tho
maximu flood level, The spillway will be a conerotec "Morning Glory"
type, situsted on the right bank, and tho ocutlot will be a conecrote
conduit,

(L) altornate,- Wo altermate plan is proposed,

(5) Embantmont.- The moin dam, 2 rolled-fill structuro, will bo
25 foet wide on top, It will consist of an imporvious corc keyed into
impervicus foundation, with porvious shoulders, Where lodge rock is at
or near the surface a conereto koy wnll will be used, Tho outside
slopes of the dam aro 1 on 3% from tho bottom up to within 15 foeet of the
tops tho top 15 foet being 1 on 2=1/2, The upstream slope will be rip-
rappod, A rock-filled tronch will be construsted aleng tho downstrean
toe to provide for drainage, Earth and roek excavatod on the job will
be used in the dam, Across a saddlc located on the left bank, about
320 fcet from the dam, an earth diko, 140 fcot long and 10 feet high, will
be constructed, Thoe top of this dike will bo at Elovation 820, five foot
below the top of tho main dam, thus providing additioncl safoty to the

noin dam in tho event of exeepti onally high water,



(6) Spillwny.- The spillway will consist of a reinforced concrete
"Morning Glory", L2,5 feet in diameter, discharging into an 18«foot
diometer conduit embedded in rock, The crest will be at Elevation
810,0 m.s.1, With o surcharge of ten fect, maximum flood level, the
spillvmy will hoave a discharge capacity of 12,100 e,f.s., or tho
equivalont of 269 socond-foob per squarc milo from the drainoge aren
controllod, The spillwmy intake will be located on the right bank near
tho tog of the dam, Tho spillway discharge vill rcturn to the river
200 foot bolow the dam,

(7) outlot.- An oublot, consisting of a roinforcod concrote con-
duit having a ecross=scctional arca of 72 squarc foct and founded on rock,
will be provided to draw down the resorvoir., No gato control will bo
provided, The wator poassing through this scrvieco conduit will run into
the spillwny conduit, and thenes through a stilling basin te the river
bod, Thoro will bo a trash rack at tho intukc, The outlet capacity
under reximum operating hoad, spillway crest, will be 1,900 sccond=foot,

{8) Plan of construction.- It is proposcd to construct the conduit

back into the bank far onough so that coffordams will be noecossary only
at the trosh rack ard stilling basin, ‘hen tho stroam is divoerted
through the conduit, the plaecing of cubanlomnent will commenece. It is
ostimated that tho construetion will roquiro cight months, or one working
sonson, to conplcto,

(9) Censcrvation storage.- Not foasible. The cost of additional

storoge makes an irnercase in reservolr copacity improacticoblo.
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SOUTH BRANCH - [0, 284

COST ESTIMATE

Ttom: : :+ Unit :
No, : Ttom : Quantity : Cost : Amount Total
1. Construction
Cloaring 100 ac. Lump Sun § 8,000
Streom control wooon 5,000
Excavatien, ocarth 55,500 ¢y $0.40 22,200
Zxeavation, rock L,200 cy 3,00 12,600
Embonkuent, rolled-fill 290,000 cy 0.50 115,000
Riprap (hand placed) 7,100 cy 3.00 21,300
Conerctc, plain 1,300 cy 10,00 13,000
Concrecte, reinforcod 6,800 cy 12,00 81,600
Reinforeing stool 680,000 1bs, 0,06 40,800
Misccllanoous Lunp Sum 54000
52ty 500
Contingenecics 20% 70,900
2
Engincering and ovorhead 15% 63,600
Total % L89,000
2. Relocrtion of Railroads and Utilitics Fono
3, Right:z of Way and Land
Lond 800 ac, Lump Sun 20,000
Bulldings purchased 9 scts "M 24,000
Water rights mon 5,000
L3, 000
L]
Lor:l, overhoad and genoral oxponsc 20% 10,000
Total 59,000
L. Highwry Reloecation
Tovm roads, grovel L ni, Lump Sum 125,000
Contingencics 10% 13,000
s 000
Engincering and overhead 109 4,000
152,000
5. Grand Totzl Capital Cost #700,000
6. Total Annual Cost & Lo,3%00
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(8) Union Villago No, L8.- (a) Gonmornl.- Union Village Rosor-

voir, on tho Ompampanoosuc Rivor, about l} miles above its junction with
tho Comnectiout, is ocutlined on Plate No, 79. The dam sito is loecoted
about 1/ milo north of Union Villogo, Vomont, and tho roscrvoir ox-
tonds upstroam %=1/2 miles, a1l in the Towm of Thetford in Orange County.
The droinage aroa of about 126 squaro milcs is gonerally rugged, Tho hill
tops aro wooded, but tho valloys are farmed, ond a numbor of village
eontors are seattorced over tho arco. As proposcd, the storage capaecity
will be about L=1/2 inchos of run=off fron the wabershed, or 30,200
acro=fcot at tho spillvay crost olovation, Tho flooded ares at spilivay-
crost olevotion, 54%,0 m.s.l., will be about 600 acros, of which 250
acroes are cloarod, and 350 acrcs arc wooded, and ineludcs scvon scts of
buildings. The land is uscd principally for dairying purposcs and is of
no great oconomic importance, No villoges will be flooded by this proe
posod roservoir,

(b) Highways ond roads.= A total lonsth of about ly milos of

sccondary highway, including 5 bridgos, vill b flooded, Sincc the
mein purpos. of these roads is to serve thoso forms in tho rosorvoir
ereay it is belioved that after tho aren is convertod to rosorvoir uso,

one comnocting link located alomg the wost odge will be adoquate. About

on thce rescrroir rap, Plate No. 79. Highvmay rcloention will consist of
impreving 1.3 niles of an oxisting highwny on the west side of tho
rosorvoir, ond rclocoting o onc=milo strotch of tho some highwny at the
northwest cn'! of the reservoir, connecting with a local read ot Ricot!s
Mills, One bridgoe will bo included in tho highwoy rolocation,

(e) Roilroads.= None will bo involwvoed.

(d) Othor public works.- Fivo nilos of tolophone and tronsmise

sion line will reoquirc roloeation,
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(¢) Dam,=- Tho gonoral dosign of tho dam, tho aroa and capacity
ecurves, and the geologie foaturcs arc indiecatod on Platsos Xos, 80 and
81.

(1) Goology.- Mlca schist forms the left abutmont of the dan,
tho rock surfaec rising stecply fron the river's cdge to heighbs of
250 foot or nmoro, In the right abutuient, tho rock surfaco risos from
a depth of 20 foot bolow the river at the bonk to noar spillw.y clovos
tion, about 1,500 foct out from the rivorts cdgo. Abovo bod-rock, tho
right abutnont consists of (1) porviocus Jdcoposits of sand and .ravel that
oxtond from below the river bod to near the top of the dm, 21 (2) rola-
tivoly imporviocus and compact mixturcs of sand, roek flour, cnd somo
grovel in tho adjocent highor ground, The spillway and outlot turmel
will be in roek ot the left abutnmont,

(2) Avnilablo natorinls,- Moterial for inparvious rolled-fill is

available in the uppormost torraee on the right mnk, Porviocus mtorials
may be obtained within 0,5 mile of tho sito both uwp and dovmstream,

Those dopogits, coaposod of sand and gravel, arc also suitable for con-
erote opggre;-bSe, although serconing and wmshing will be necossary.

(3) Dan und copurtonumt wrorks,= /i rolled-fill carth dam across

the main chamel, srovide:d with o "norning glory"” type of spillway in
tho 1lof't abutuont .3 proposed. Tho dom will bo 915 foot long, tho top
olovation af 561,0 .1.8,1. will be 155 foct above the stream bed. This
will allowr .. froclsard of § foot above tho noaxdirnum or illwny~dosign
floo0d,

(1) AYs-rmate.= Ho altornate plan is proposcd,

(5) Eob.ndmont,= Tho rolled=fill anbankment will be 30 foot wide
on top, It vwill consist of an inmporvious ccre, and porvious shouldors
oovorod vith brokin roek, On tho right benk thoro is a layer of sand

and gravol at tho surfaco which rmnkes it iwecossary to use o cut=off tronch

undor the imporvious core, A coneroto ocut=off wall, anchorod in tho rock
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lodgo, will oxtend aecross tho river bed, and up the bank to the ond of

the ombankmont, The orbonkaiat slopes will be 1 on % fron tho botbom up
to within 15 foot of tho top and tho top 15 fcot will be 1 on 2=1/2,

Tho upstrenm slopo will boe pavod with riprap. A heovy rock f£ill will bo
providocd ot the downstrean toe, composod of matorial oxeavated fram tho
spillwny and tho outlet works. BEarth oxeavoted from the tumel approaches
and clscwhoro will be used in tho ombanimwnt vhen adaptable, bubt the
major part of the rolled fill w ill be obtuined from borrow-pits,

(6) spillway,~ Tho flood waters will pass ovor the 320-foot cir-
cular crost of a "morning glory" typc spillwny, and into a 34=-foot diome
otor conerctoe=lined shaft in the rock ledge of the loft abutnont., This
vortical shaft curves and boeomos horizonbal, with tho invert at normnl
rivor elevation, and discharges into an opoen channel, rcturning to the
rivor about 280 fect below the toc of the dan, The discharge at this
point will not mdanger or dmage tho dam., With tho pernonent crest at
olevation 543%,0 n,s,1,, the dischorge capacity under a surcharge of 13
foot, tho maximuwm flood level, will be about 51,200 o.f,5., or the
oquivalent of Lj06 socond=feet per squaro mile from the drainago area
abovo, No spillway control will be provided,

(7) Outlot.= Tho outlot will consist of an approach channel and
a conerote-lined tunnel in the left bank, discharging into tho nain
spillvey tunnocl, The outlet will provide for stream-control during cone
struction of the ombanlmont, anl for resorvoir=contrel later, The cone
duit will bo providod with n gate soction, the discharge to be controlloed
by two z~*:3 each 7-1/2 by 10 foot, mochanically operatced through o vere
tieal shaft from a gato house near the axis of the dam, The dischargo
capacity of the outlot under maxirmm operating head, spillway orest

elovation, will bo 10,100 seocond fect,



(8) Tunnols.~ The spillway tunnel will be drilled through a mica
schist formation, and its length will bo about 600 feet, The outlet
tunnel will be drilled in tho same formation and its length will be
about ji0 feot, At the approach ond, trash racks will be provided,
The oross~soctional aron of this tumel will bo 152 Bquare feet, and
of & spread horseshoe shape,

(9) Plan of construction.= It is proposed first to cmstruct the

spillway and outlet simulteneously. After these are constructed the
stream may be diverted through the outlet, and the earth-fill made, The
upstream face of the embankment will be riprapped as the fill_pro-
gresses, The time estimated for complete construction is about 16 months
or two construction seasons,

(10) Conservation storage.- Preliminary studies indicate that a

loke for rocruational purposes can be provided, and that facilities to
meintain the lake level cutomatically con be installed at an additional

cost of approximately $10,000.

(Table on following page)
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UNION VILLAGE - HQ., LB

COST ESTIMATE

Ttem:

Unit ;

Mo Ttem Quantity Cost Amount Toteal
1. Construction
Clearing 110 ac. Lump Sum § 11,000
Stream control " B 8,500
Excevation, earth 8,000 c.y. %040 32,000
Excevation, rock 56,000 c.y. 230 128,800
Excavation, shaft and 32,000 c.y. 6 .00 132,000
tunnel
Embenlment, rolled £ill 1008,000 c.y. 0.4L5 453,600
Riprep 27,600 c.y. 1.50 41,400
Concrete, plain 3,800 c.y. 10.00 28,000
Conerete, reinforced 2,200 c.y. 1,00 128,800
Reinforcing steel 300,000 1bs. 0106 54,000
Gates and machinery Lump Sum 86,000
Gate house and miszcelleneocus " n 15,000
1,250,700
Contingencies 207 250,300
»201,0
Engineering and overhesad 15% 225,000
Total $1,726,000
2+ Relocation of Railroads end Utilities
Telephone and transmission lines 5,0 mi. Lump Sum 1,550
Contingencies 107 150
1,700
Engineering and overhead 10% 200
Total 1,500
3. Rights of Way and Land
Land 800 ac, Lunp Sum- L0,000
Buildings purchased T sets v 25,000
Water rights "roon 5,000
70,000
Legrnl, overhend snd general cxpense 20% 14,000
Total _— A, 000
L. Highwey Relocation
1, ft. gravel highway 1.8 mi, Luzp Sum 3% ,000
20 ft. gravel highway, 1.C mi. oo 76,000
structures ,
Contingencies 10% 11,000
130,000
Enginecring and overhead 10% 12,000
Total 132,000
5. Grand Total Capital 'Oest $1,943%,900
6. Total Annual Cost $ 109,900
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(9) Gaysville No. 29A«~ (&) General.- Geysville Reservoir, on

the mein stream of the White River, about 31.6 miles above its juno-

tion with the Connecticut, is outlined on Plate No., 82. The dam site is
located about 1/2 mile southwest of Gaysville, Vermont, snd the reser-
voir extends up the main stream about 10 miles, to the Village of
Taleville, and up the Twesd River to within 2 miles of Pittsfield. For
the most part, it lies in the Towns of Steckbridge and Rochester in Wind-
sor County, and s small portion lies along the Windsor-Rutland county-
line in the Town of Pittsfield of Rutland County., The 226 square miles
of drainage area are mostly rough mountainous terrain embracing a

number of sizable mill villages scattered along the lower reaches of

the main streams. As proposed, the storage capacity would provide for
about 6,5 inches of run-off from the watershed above, or about 77,800
scre~feet at the spillway crest elevation. At spillway elevation, 795.0
msS¢le, the reservoir will flood 1800 acres of a narrow valley, About 80
percent of this land is cleared, of which about half is cultiveted and the
remainder used for pasture. Parts of the three small villages of Stock-
bridge, Tupper, end Emerson, would be flooded. Generally the farms are
of medivum size and include wood lots on the mountain side ebove the res-
ervoir highewater mark. Since all the best land would be flcoded, in-
cluding the farm buildings, it is thought probable that the hillside lots
would have to be purchased as well as the bottom lands and farms, Esti-
mated land dameges include such lands above high-water mark wheré it is
thought equitable.

(b) Highways and roads.- About 10 miles of through state-~highway

from Geysville to Talcville will be flooded; elso, about 3 miles of

& branch up the Tweed River, and about 1—1/@ miles of connecting road
up Stony Brook. About 0.7 of a mile of this state highway above

Geysville is of bituminous maoadam, the remainder being of gravel,
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It is ostimated thot o total of about 17 miles of releceation will bo
nocessary, of which obhout 13 miles will he gravel construction, 0.7

of o milc bituminous macadam, and a little ovor 3 milos will bo sooondary
gomnecting road, Bocause of tho ruggod terrain, o number of cxpernsive
bridge structurcs will bo necessary, With rospect to the ostimated cost
of highway rolocation feor Gaysville, the cstimate considers reproducing
highway facilitics of a charactor oquivalont to these now cxistdng. It
is understocd that tho estimatod cost of rolocation caleculated by tho
State of Vermont includes somo improvemant of oxisting faeilities, which
has been tontatively valued by the Stote at appreximetely $300,000, The
tentative reloeations aro indieatod on reservoir map, Plato No, 82,

{¢) Rollroads,~ About 13 miles of old, abondonod rnilread, ox-
tonding up the mein stem of the resorveir, and up the arm on Twoeod
Rivor, will bc floedod, Tho «ld line has net boen in uso for yoars,
little valuo romaining, se no charge has been made in the reservoir
costs for this railroad,

(d) Cthor public works.= About 23 miles of tolophone line will

require relocation,

(o) Dam,~ A gonernl dosign of the dam, tho aroa and cpacity curves,
and tho geologienl featuros are indicated on Plates Nos, 83 and 8,

(1) GeoloEI._- At tho dam sito tho river flows in a postwglacinl
rock gorge, Both right and left abutments arc in metamorphie rock or
schist, which ogecurs ot o shallow depth bennath the river. A thin
vencor of sand and gravel, lying an bed=rock, oocurs high am the right
abutmont, The more anclent or pre=glacial chammol of the White Rivor
lios approximately 0,25 mile to thoe northwest, through a saddlo beyond o
reck hill, Here bod-rock desconds bonoath fine sand and gravel te a
dopth of more than 80 foect bolow the walley floor, The spillwny chamnel

will be oxecavated in roek in the right abutment, The foundatdi o, com~
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posed of closely foldod crystelline schist is of satisfactery quality
for a concreto arch dam, Proeparction of rock surfaces roy ontail
grouting operatlons to scnl soams and cracks bolow the surfaco,

(2) Available matorials.~ Concrete aggrogato is available in

large grovel doposits in and along the rivor, ond 0,5 milo upstroom

from the site, In gonernl, tho river doposits nre coarss, and contain

a largo numbeor of bouldors and cobbles suitablo for crushed coarso aggre=
gate, Finer aggrogntos of sand and gravel cccur upstream in two low
river torracos, Mnterinl for tho earth diko may be obtained near and
below the site,

(3) Derr and appurtonant ports.- A variablo-radius conercto=-arch

dam is proposed for tho main chonnel, with a conersto, gravity overflows
soction, spillway on tho right bank. Across the saddle, located on the
l1oft bonk, about 600 foct from tho dan on earth dike 5L5 feot long will
be constructed. The main dam will be 875 foct long, 325 foot boing
gravity scotion, The 550=foot aroh scotion is designod vith an amplo
faetor of safoty, with provision for a surchargo of 3 foot of watar ovor
the top, Tho arch scetion will be 12 foct wide on top, and will be koyod
into sound rock to a dopth of 10 feot or more at the abutmmts, and
aeross the river bottom. The olovation of the top of tho dam will be
805.0 mys,ley 170 feot abovo tho stroam bed,

(L) Altornatc,= No altornato plan is proposcd.

(5) Erbonkmont.~ The oarth dike will be of rolled-£ill construc=
tion, 20 feot wide at the top. Tho top elovation will be at 813%,0
MeSe1l,, thus anllowing a frooboard of 5 feot above maximum flood levcl,
Tho fill will consist ef on imparvious corc koyed into tho ground with
a cubwoff mlong the axis of the diko, and backed with porvious material
on both facos, the outsido slopos of which will bo a minimum of 1 on
2-1/2. Both shoulders will be of rock takon from the cxeavati an for tho

main dom,
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(6) Spillway.~ an ovorflow soction of concrote gravity dam, 300
foct long, with o crost clovation at 795.0 m,s,1, will toke care of
most of the flood dischargo undor a surcharge of 12,7 foot, Tho romain-
der of tho discharge will pass ovor the arch scction at a dopth of 2,7
feot, The total discharge capacity will be 57,000 sccond feet or the
oquivclont of 25% socond foot por square milo from the drainage oren
abovc,

(7) Outlot,~ The outlot will consist of L conduits through tho
basc of tho arch dam, Eaceh will bo 5 foet in dianotor, and tho total
dischargo capacity for the four conduits, uwndor the maxinum oporating
hoad at spillway erest olovation, will bo 7,200 e¢,f4s. Tho outlot
dischargo will bo controllied by sleove valvos, with buttorfly vanlves
a8 cuxiliories for cmorgency gates, The control house will bo located
irmodiately obove the valves on tho downstroam side of the dem. Enorgy
frem the dischargo will be dissipoted by o stilling basin,

(8) Plan of construction.~ It is proposed to divert the rivor

flow around tho sito of tho outlet until tho outlot can be built md
that section of the dam riscd abovo ordinary flood hoights, Thon
tho dam will bo completod in convoniont sections including the spillwmy
soction, Finally, tho dike in the saddle will be complotod, It is
cstimated that tho construction period will bo obout 16 months or two
construction scasons,

(2) Penstocks.~ Tho installation of penstocks and outlot facili-
tios ot this sitc for o futurc powor installation is a comporatively
sinple matter, and no cconomic benefits can be obtained by installing
those facilitics now, Provisions for unwatering of tho pond will be
pré;idod by the flood control outlet and arc availablo without any

additioncl cost,



(10) Consorvation storago.- Conscrvation storage to the amount of

L.L inches of run~off, or 53,000 cere~foct, can bo provided with the
spillway at Blovation 820, at an ostimabed additional cost of $1,3%29,400,

or & total cost of 34,780,000 for the dovolopmont,

(Teblo on following pago)
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GAYSVILLE - NO, 29A

COST ESTIMATE

Itom: t +  imit :
No, s Item : Quoantity ¢ Cost Amount 1 Total
1, Construction
Clcaring 200 ace Lump Sum § 18,000
Stroon control woon 12,000
Excavation, carth 511,200 c.y.  $0,40 21,600
Excavation, rock 17,000 c.¥. 2.50 L2,500
Embankmont, rolloed f£ill 103,000 c.y. 0.45 hé,%0
Riprap 5‘700 Ca¥e 1.50 5’550
Conercto, plain 97,000 c.y. 9.00 873,000
Conercte, reinforced 700 c.y. 15,00 10,500
Roinforeing steol 300,000 1bs, 0.06 18,000
Gates and mochinery Luwp Sum 90,000
Gabe house and miscollancous "o 2L,000
1,16Y,500
Contingencios 20% 232,500
T, 39, 000
Ovorhoad and ongincoring 15% 209,000
Total $1,603,000
2, Relocotion of Roilroads and Utilitios
Telophone linos 2% ni, Lunp Sun 10,400
Contingoncies 10% 1,000
»
Engincoring and overhead 10% 1,200
Total 12,600
2 Rights of Way and Land
Tend 2,400 ac. Lump Sum 60,000
Buildings purchascd 90 scts "o 255,000
Wator rights men 20,000
33),5@
Logal, overhead, and goneral cxponsc 20% _ 67,000
Total Loz,000
L. Highwny Roloeation
WU~t%, pravel rond, bridges 32 ni, Lump Sun 102,000
20~ft, bit,, mae,, statc highway 0,7 ni, moo L9,000
20-ft, gravel stato highway,
bridgos 12,9 ni, *ton 1,033,500
0
» (]
Contingoneics 10% 118,500
O
» »
Enginccring and overhoad 10% 130,000
Total 1,433,000
5. Grand Total Capital Cost 83,450,600
6. Total Anmual Cost 3 208,400
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(10) Ayors Brook No, 304.= {a) Gonmoral.- yors Brook Resorvoir,

on Ayers Brook, about 1,2 nilcs abovoe ibs junction with the Third Branch
of the Whitc River, is outlincd on Platc Ko, 85. The dum sitc is loocated
about onc mile north of Rondolph, Veormont, =nd tho roscrveir extends
upstreem about fowr miles, all in the Town of Randolph in Orange County.
The drainage area of 30 square miles is mostly hilly farm land, embrace
ing seoveral small village centers, As proposed, the storage capacity
will provide for a 6,0~inch run~off from the drainago area obove, or
about 9,800 acrc-feet betwoan the spillvmy crest and empty roscrvoir,
The flooded arca to the spillway crest, 695.0 m.s,l., will be about
560 acros, classifiod ns follows:

(1) Agricultural lands.... Includod in {2) bclow,

(2) Pasturclondeseeasesss 500 2ores of considorable valuc,
including 10 sots of buildings,

(5) WOOdOd la-nd-oc-oo- K 60 LCcros,
(h) Towns, ote, sssessess. NO community conters in tho aron.

(b) Highways and roads,=- UL=1/ miles of highwnys will require

rolocation, about 3-1/2 miles boing of bituminous macadom construction,
and the rumainder secondary comnocting road,
(¢) Railroads,~ No railroads will be involved.

(d) Othor public works,~ About %-1/2 milcs of tolophono line must

be reloecated,

(e) Dom.= A gonoral dcsign of the dam, tho arca and ecapacity curves,
ond tho goological foasburcs arc indicatcd om Platces Nos, 86 and 87,

(1) Geology.~ The right nbutmont, which rises steoply from tho
rivor, is composed of schist, The rock surfacc dips stecoply bencath tho
rivor, Tho left cmbanlment is a flat torruco, 2200 fcot wide and 50
foot high; this abutmont torminatos in a hill whorce rock is oxposcd
above the top of tho dam, The torrico consists entirely of fino sund

and rock flour, Tho spillwny and outlet conduit will be eut in the
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sehist of the right abubtmont,

(2) Available materials.~ Thore is o scarcity of sond and gravel

suitable for hydraulic construction, Finc sand und rock £1our suitable
for impervious rollod=fill arc obtainable ncarby. Goarso sond and gravol
for the poervious embankmont arc availablo within 0,5 milc downstreomn,
Roek fill for toc and outer sholl econstruction will be obtained from
spillvny and ocutlct conduit oxeavations,

(3) Dom and appurtonant works.- A roilod-fill corth dom across

the main channel, oxtonding far up on the loft bank is preposcd, with
a conerete side~channel spillwny in the ripght bank ontiroly aport from
the ~mbankmert, Tho longth of the corth-£ill is 2,640 foot; tho top
olovation at 707.0 m,s,1l, is 70 foot above the stroam bed, and will
allow o frecboord of 6 foct nbove the spillwmy design flcod,

(L) Altornato.- HNo oltornate plan is proposod.

(5) Emboankment.- The rolled~carth £i11 will be 20 feot wide on
top. It will consist of an imporvious corc from top to bottom, koyed
into the pround with a cut=coff scction about 10 feot docp along tho axis
of the dam, from river bed to loft obutment., On the right, the cub-off
will consist of a low conercto wall keyed into the rock ledge, The
core will bec backed by a scction of pervious material on both the upe
strerm ond downstroam faces, ths outside slopss boing 1 on 3 fron
bottom to within 15 fect of the top, and tho top 15 fect 1 on 2=1/2.

A Toek=fillcd trench at the dowmstromn too will providoe for subsurface
drainage, Such of the spoil from the splllwmy oxcavotion as is suitable
will be utilized, but the materials for the smbankment will bo cobbaincad
for the -zt part from borrow pits,

(£) Spillway.- An open, oconercte, ogeomscction spillwmy, 125 fect
long, will be built in the rock ledge of om adjacont saddle at the right,

The spillwny chamnel will ecarry tho flood discharpe from a few hundred
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feet above the dan around to tho risht of the dam, recturning it into a
rock roavine off thc natural channel of theo wnin stroam, vhere it will
bec allowod a froo fall bock to the muin chanmoel of the stroam about 150
feet bolow the toe of the dam, With a pormanont orest at clevation
695.0 m,s,l,, the dischargc capacity undor a 7-foot surcharge, moximum
flood lovel, will be 8,600 c.f,5., or the cquivalent of 287 sccond-foot
por square mile from tho drainasge arca controlled, Owing to the good
guality of the rock fomation and tho dissipating offcet produccd by the
rock ravino at the discharge ond, no danngo to the dam is antieipatod
from: tho use of tho spillway.

(7) Outlot,- A reinforced-concrcte conduit, wbout 330 feot long,
located in a rock cut on tho right bank, will provido for stroom econtrol
during tho construction of the cmbankrent and for reservoir control lator,
The cross=-soction will be a circular arch on short, vertieal sido wnlls,
on o flat bobton, md will have on arca of %7 squaro fect, Roeks will
be provided at tho ontranco to preovent stoppage by largo dobris, A
reinforcod=conercte stilling pool will roturn tho discharge to the main
stroon below the dam without scour, The discharge capacity with pool
ot spillway elevation will be about 1400 sceond=foct, o gates will be

provided, the reosorvoir being o retarding basin,

(3) Plan of construction.- It is proposed to build tho outlot and
& considorable part of the long ombanlwnt on the loft torrace simul-
tancously. Thon the stroam will bo divorted through the outlot, the
ombardment complcted, und the spillway construeted, The upstream slopo
of the £i1l will be riprapped ag the £111 progresses, The time cstimated
for censtruction is obout 8 menths, or onc construection scason,

(9) Conscrvation storage.- Additional storage capacity of 6,400

acro=fect, or L inches of run-off, can bo develoood ot this sito by
roising the spillvmy ercst to Elevation 705, at an ndditional cost of

$295,200, naking tho total cost of tho devolopment $1,029,000,
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AYERS BROOK = N0, 30A

CCST ESTIMATE

Ltem: : +  Unit
No.: Item __t Quantity : Cost Amount : Total
1. Consgtruction
Clearing and grubbing Lump Sum % 3,000
Stream control " " L,000
Excavation, earth (3,000 c.y. $0.4i0 25,200
Txeavation, rock 50,300 coy. 2,30 115,000
Backif'ill at structures 6,500 ¢,v. 0,60 3,900
Embarknent, rolled fill 191,000 ¢,v. 0.L40 76,400
Concrete, plain 2,500 e y. 12,00 50,000
Conerete, reinforced 1,100 c.y. 12,00 16,800
Reinforeing steel 140,000 1bs, 0,06 8,000
Miscellaneous Lump Sum 2,000
~ 20,700
Contingencies 20% 57 5 300
O
:
Engineering and overhead 15% 51,000
Total 4392, 000
2. Relocation of Reilroads and Utilities
Teleonhone lines 5=1/2 ni, ZLump Sum 1,500
Contingencios 10% 150
1,550
Engincering and overhoad 10% 150
Total 1,800
3. Rights of Way and Land
Lond 1,040 ne., Lump Sum 43,000
Brildings purchased 10 sets " " 30,000
75,000
Legal, ovarhead, and general oxpensc 207 15,000
Total 88,000
L. Highway Relocntion
10T, Tarvis state highway 35 mi, Lump Sum 185,000
16-t, gravel road 0.75 mi, " i 22,500
Contingoneics 10% 20,800
228, 500
Engincoring and ovorhead 10% 22,700
Total 251,000
5. Grand Total Capital Cost 5733%,800
6., Total Annual Cost $ L3,ho0
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(11) South Tunbridge No. L9A.- (a) Genoral.- South Tunbridgoe

W

Rescrvoir, on tho First Branch of the Whitc River, Vemont, about 1-1/4
miles above tho confluonco with tho White River, is outlined an Plato
No, 83, The dan sito is located wbout 1~1/2 milos north of South Roynlton,
Vermont, and the resorvoir oxtonds upstroam about 11,5 miles to tho
Village of Tunbridge, Tho downstroom onc~third of tho resorveir lios in
the Town of Royalton, Windsor Counby, and the upstroam two-thirds in

tho Town of Tunbridgo, Orange County. Tho drainage arca of 102 square
mil:s is rugged torrain, with farm lands on tho hillsides ond in the
volloys, snd wooded hilltops. A numbor of small nill ceombors arc along
tho main stream, As designod, tho stompge capacity is about 4,5

inchos of run~off from the waotorshed above, or about 24,500 acro=fost.
The floodod arca at spillvmy erest, Elovuti mm 553,0 mes.1l., is dbout 750
acros of which L00 acros arc farm land ond pusturc of considorable wvaluo,
ond include about 15 sots of bulldings, The romainder is woodod land,
The Village of South Tunbridge, including about 25 sots of buildings amd
onc comctory of 200 graves, will boe inundatod,

(b} Highways and roads.- ibout 10 milos of roads will bo flooded

out, Stote Highwny No, 110 will bc rolocatod on the east sido of tho
resorvoir, This soction will be macadam, 18 feot wido and l1.6 miles
long., Throo soetions of loeal reads will be bullt of gmvel and ro=
locatcd on tho west side of the roscorvoir, The total longth of this
type is 2,7 miles, Soveral bridges will be required, The tontative
rolocctions aro indicatoed on reservoir mmp Plate No, B8,

(e) Railroads,~ No railroads will be involved,

(d) Other public works,~ .About 11 milcs of tolophonc and transe

mission polo=line will rogquire reloeation,
(e) Dam.= Tho goneral design of the dum, the arca and eapacity

curvos, and tho goologle foatures are indicated on Plates Nos, 89 and 90,
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(1) Goology.~ Tho right abutment is o glaeial outwnsh torraco
underlain by a low roeck hill, the swmit of which lies about 25 foet
below the terraco level, Motamarphic scdimentary rock outcrops on the
slopo of the torrace about 15 fect abovo river lovel, whance it dips
bonoath tho flood plain of sond and silt to a dopth of about LO foot.
It rcoches the surface again on the loft bank about 20 foct above ©
river, above which lovel it forms the left abutmont.

(2) Available matorialgs.- Abundant concrote aggregatc und por=

vious material are awvailablo within l/é mile downstroom on tho right
bank, Imporvious matcrial is availablo on the right bank 1/2 milo
upstream,

(3) Dam ond appurtonant parts.~ a rollod-ocorth and rock dam is

proposed, with a sido=-channol spilliny cut into the roek of the left
abutment, Tho dam will e 1,0h0 fect long. The top clovotion will
bo 568,0 mys,1l,, rising to o hoight of 88 fcot abovo tho strean bed,
This will allow for o frecheard of 5 focot above tho spiliwny-design
flood,

(L) Altornate.~ An altormato type of dan is o gravity conerote
structurc, The carth dom is submitted in this rceport bocausce of its
lovor construction cost, The alternate dam would consist of o solid
gravity spillway with non~overflow sccetions on cithor side, foundod on
lodge rock, with an carth scetion high on tho right emd, The outlets
would corsist of four conduits through the loft non=overflow section,
with Loilborfly and sleeve valvoes for contrel,

(LY Savonkmoent.= The oarth £ill will be 25 foot wide on top.
thoowit sonsist of an impervicus care and rock covored pervious shoulw
dars. 1 coro will be koyed inmbte the ground with a cutwoff trench,
Whore lodfs is at or ncar the swfaco, o concrete cuteoff wnll is sub-

stitutod for the trench, Both the up tnd downstream faces of the
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imporvious corc will be backed with parvious naterial, tho outside of
which will bo hoavy rock £ill, The oubside slopos will be lon 3 from
botton to within 15 feot of the top, tho top 15 foot 1 on 2-1/2, Most
of the rollode~carth matorial will be obbainod from borrow pits within
1/h nile distonco, the rock £ill te bo spoil from the spillwny cxcavation,

(6) Spillwny.- A side chonnel spillwmy having a crost longth of
320 foot, bullt into tho ledge of the lcft abutment, will discharge into
o coneroto~lined chammol 800 feot long, This charmmoel will carry the
flood water around tho loft cnd of the embankment, roturning it to the
river about 150 feet below tho donmstronm too of the dam, With a per=
manent crost at 553%,0 m,s,1l., tho discharge capaciby undor a 10-foot
surcharge (moxirmum flood=line) will be 33,500 sccond fect, or the cquiva-
lont of %87 scoond foct per squarc mile from the drainage aroa controllod,
Thoe froeboard of 5 foct will bo above this 1l0=foot surcharge, Tho outflow
from tho spillwny will be so dirccted inbto the river bolow that no damagov
1s anticipated to the embankmont from the spillway's use,

(7) Outlot,» A roinforeccd=concrotc conduit constructod in the
rock floor of the right btonk will provideo stream contrel during the con-
struction of the ombanlmont, and rcsorveir control loter, Tho orogss-
soction will be of spread horseshoc shape, and have an aroo of 167 squarc
feoot, Tho dischorgo capacity under tho maximum operﬁting head, spillway
erest, will bo 7,110 sceond foot, At the enbronco, o gote scetion v ll
be provided, which will include throo 6.5 by 10-foot gatos mechanicolly
controlled from a gotc house dirgetly chbove, The gote houso will be
accossible by way of o conerete sorvico bridge comnecting with the top
of the dom, A reinforceodeconercte stilling basin will be provided ab
the discharge ond to roturn tho wnbor to the rivoer with a reduced volo=

city so as not to scour.
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{(8) Plan of construection.- It is proposcd to construct first the

outlet and gate house, ineluding picrs for the serviec bridge. The strean
will thon be diverbod through the outlet and tho cmbankmont will be
constructed simultanocusly as thoe spillway chomnol is oxecavatod., Finally
tho spillwny weir will bo constructod, tho spillway chomnel lined with
coneroteo, and the scrvice bridgo and control towor constructed, It is
ostinated that o construction poriod of about 10 months will bo roquired,
or onc vorking scason,

(9) Consorvation storago.~ Not feasible, To raiso tho spillwny

olevation will causc cxeossive preporty danego at tho Village of

Tunbridgc,

{Tablo on follovirg page)



SOUTH TUNBRIDGE

- 10, Loa

COST ESTIMATE

Item: s : Uit :
No.: Ttom : Quantity : Cost Amount : Total
1, Congtruction
Clearing and grubbing Lump Sum § 5,000
Stream control oo 5,000
Excavation, earth 52,000 ¢,¥. 30,40 20,800
Excovation, rock 130,000 €.V 2,00 260,000
Embankment, rolled fill L52,000 c,y. 0435 158,200
Concrete, plain 8,800 c.y. 10,00 88,000
Concrete, reinforced 6,000 ¢,V. 12,00 72,000
Reinforeing steel 600,000 1bs, 0.06 36,000
Gates and machinery Lump Sum 72,000
Gate house and miscellaneous “w " 10,000
,000
Contingencies 20% 146,000
4000
Engineering and overhead 15% 131,000
Total #1,005,000
2., Reloention of Rallroads and Utilities
Telephone and trenamission lines 11 mi, Lump Sum 5,000
Contingencies 10% 500
4500
Engineering and overhead 10% 500
Total 64000
3., Rights of Way and Land
Lond 1,000 ae, Lump Sum 80,000
Buildings purchassd Lo sets moon 159,000
Water rights "o 10,000
Cemetery rclocation 200 graves "V 6,000
P55, 000
Legnl, overhead, and goencral expense 20% 51,000
Total 306,000
L., Highwoy Relocation
18-Ft, Tarvia state highway Le6 mi, Lump Sun 230,000
U=ft, gravel road 2.7 mi, mooom 146,500
376,100
Contingencics 10% 37 4600
Ti1l;, 000
Engineoring and overhead 10% 111,000
Total 1455, 000
5. Grand Total Caopital Cost 81,772,000
6, Total Anmunl Cost $ 102,900
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(12) North Hartland No, 63.,~ (a) General,- North Hartland

Reservoir, on the Ottaouquechee River, Vermont, about 1,8 miles above
its junction with the Comnecticut River, is outlined om Plate No. 91,
The dam site is located gbout one mile nerthwest from North Hartland,
Vormont, and the reservoir extends upstream about L=1/2 miles, to the
lower limits of tho Village of Quochee, The lower part of tho reservoir
lics in the Town of Hartlond, ond the upper part in the Town of Hart-
ford, all in Windsor County. The droinage arca of 222 square milos is
rugged with a numbor of mill contors clong tho main stream and in the
lower rcaches of tho major tribubtarics. Some of tho hillsides are
farmed, As designod, the storoge capacity will be about L.l inchos of
run-off from the watorshed above, ordout 18,500 acro-fect. Tho floodod
arca at the spillvmy crost, 528.0 m.s,l., will bo about 00 acroes,
classified as follows:

(1) Agricultural lande...s L0O ocres of low veluc, in-
cluding threco sots of buildings.

(2) Pasturclandessssssesss Includod in (1) abovo,
(3) Wooded landeesssssssas 500 acres,

(h) Towns, otc, ssssvesssse N0 comunity conters below
spillway olovation,

(b) Highways and ronds,~ None involved,

(e¢) Railroads.~ No railronds involved,

(d) Other publiec works,=~ The dom proposed herein, will bc low=

cobud st above the site of an old dam now owned by the Now England
ot e lation,
" Dwmn,~ Tho gencral design of the dam, the aren and capacity
gar .. 0 tho geologle featurcs are indicated an Plates Nos, 92 and 93,
. Ugolog¥e= Bod rock occurs at shallow depths in tho left
abutmeni, in the river, and at dopths of 45 to 65 fect in the right

abutment. The overburden is fine sand and rock flour, which in the

- 56 -



right abutmont is compacet ond relatively impervious, Tho spillwy ond
outlot tunnel will be oxcavated in finc-grained mica schist, Rock covor,
above thoe tumnol roof, wvarios betwoon 25 and 35 foot, the upper 10 to

15 fcot being slightly broken.

(2) Aveilablo motorials.~ Thero is o scarcibty of coarsc matorials

sultable for hydraullec construction. The cxtonsive fine sand and rock
flour doposits near-by arc suitable for use in an imporvious, rolled=fill
ombonkment, Spillwny and tumel excovabion will supoly abundant rock
for rock=fill embonkment, Coarsc matorials for construstion of the por=
vious scctions are awaillable within one mile downstreom, Theso doposits
can nlso boe used for concrote aggrogato,

{3) Dom and appurtenant works.- 4 rollod carth and rock-fill earth

dam aeross tho main channel is proposed, with a conersto, sido~chammel
spillway cut out of rock on the left bank, The total longth is 1125
foot; the top clevation is 543,0 foeet me.s.l., or about 153 feot abovo
tho stroam bed., This will allow for a frecboard of 5 foot above tho
moximaen flood olevation, In addition, an carth dike 700 foet long,
with o moximen hoight 25 foot, top width 20 feet, at clovation 543.0,
8ido slopos 1 on 3, is nooossary on saddle in ridge west of main dam,

(L) Alternate.- No altornato plan is proposcd,

(5) Embanktiont.= Tho rolicd oorth and rock-fill embanlment will
bo 30 feet wide on top. It is to comsist of an impervious coro from
top to bobtom, keyed into the ground with a cencrote core wnll about 7
feot decp nlong the axis of the dam; side slopes will be 1 on 1-1/2,
Tho core is to bo backed by o pervious scction on both uwp and down~
stream facos, the outside slope of cach to be 1 on 3 from the botton
to within 15 fcet of the topy the top 15 foot to bo 1 on 2-1/2, The
outor layers of tho upstrcam and downstroam seebion will bo built of

hoavy roek, with a rock-~fillod tronch along the downstrosm too to
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provide for dminage, Little oxcavetion will be roquired othor than

for the cut=off and for tho toe tronch, the ground prepoaration to

concist prinecipally of stripping of all vegetable moatter, Matorials from
tho spillway and tumncl cxeavation will bo used togothor with borrow

as needed,

(6) spillwny.- An opon, concrcte-woir typo spillway, 6L5 faot
long, will be provided om the left banlk, Tho discharge will bo carriecd
around tho ond of the dmm in o concrote=lined rock cut and rcturnod
to the rivor bolow, With the permanont crost at Elevabtion 528 foot
m.5.1., the dischorge capacity undor o 10=foot hoad (the maximm
flood~linc} vill be about 63,000 sceond-Tfeot, or tho ocquiwilent of
about 28l; sceond=foct por squarc mile from the drainage arca eontrollod,
The frocboord of 5 foot will bo above this 10-foot swrohorgo, No con=
trol will be provided, The spillwmy discharge will bo far cnough downw
stroan from the too of tho dom and so guwided with wmlls that any ro-
sulting scour will nct reach tho dun,

(7) Cutlets= A coneroto=lined twmel, cxecavitod in roeck, locatod
in the loft bank and having a crosseseeticnal aroa of 226 squarc foot,
will provido for stroam-control during the construction of the embanlnont
ond for reservoir-control later. WNoar tho niddlo of the tummel, a gato
scetion will be provided, consisting of throo openings, ouch to have a
7-1/2 by l2-foot gate mochanieally operated fron a gote house on top of
tho dam, Undor the maximum operating heod (spillway=crost) the outlot
capacity will be about 11,100 sceond~fcct, A roinforced concrete stilling
basin will be provided,

(8) Plan of comstruction.~ It is proposod first to construct tho

tumol and stilling basin for streanm=-control and propare the ground for
tho embankmonts then, the spillway is to be oxecavated, using tho spoil
in the onbankment, Finally, tho oubanimont will be complotod and +the

spillvmy=channel lined, The rock on tho upstroom ond domstroan facos
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of the embankment is to be placed as the fill progresses., The time
estimated for construction is about 16 nionths, or two comnstruction

Seasons,

(9) Conservation storage.~ Not foasible, Low-lying areas on the

right benk of the reservoir and excessive property damage involved at
Dewey's }ill by a higher spillwmy elevation moke conservation storage

impractieads.

(Table on following page)
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NORTH TARTLAND - NO, o3

COST ESTILATE

Tter: : . : Unit :

’ Tot:
Vo, Ttem . Quantity . Cost Amount : otul
1. Construction

Clecring 350 ec. Luan Svm 20,500
Strean control . i 20,500
Excavetion, earth 303,000 c.y. %0140 123,600
Excavntion, rock 221,000 c.y. 2.00 42,000
Excovotion, twmel and shaft 11,700 c.y. 10,00 117,000
Embankment, rolled fill 1432,000 c.y. 035 571,200
Concrete, ploin 22,500 e.y. 10,00 225,000
Concrete, reinforced 7,500 a.y. 12.00 20,000
Reinforcing steel 680,000 1bs. 0.06 40,800
Gates end mochinery Limp Sun 8,000
Gate house and miscelleneous " " 15,000
T: ; )f) s 500
Contingencies 207 291,000
A 2,301,000
Engineering and overhead 150 %5% 000
Total T 42,704,000
2. Relocation of Hnilronds cnd Utilities Hone
3. Rights of VWay wnd Lend
Land 1,120 ac. Luap Sun 71,000
Buildings purchesed % sets " " 8,000
Water rights, developed " " 30,000
Weter rights, undeveloped " n 20,000
175,000
Legel, overhood ond genersl expense 207 26,000
Totel T 158,000
. Highwoy Relocation None
5. Grend Total Copitsl Cost 52,862,000
6. Total Annual Cost $ 155,200




(13) Claremont = No. 6La.~ (a) Cenernl.~ The Claremont

Roserveir, on Sugar River, Now Hampshire, about 6,7 milos above

its junction with tho Connecticut Rivor, is outlined on Platc No, 97
Tho dom sito is locuted about one mile southonst from Claromont,

Now Hampshire; and the roscorveir cxbtends upstream about 5 miles, lying
for the most part in the Town of Clarevmont, a amall portion lying in
the Town of Nowport, all in Sullivan County, The 2L5 squarc milos

of drinago arcn is hilly with a fow sharp peaks, At the hoadwators,
o numbor of ponds arc found. Considerable forming is done on the
hillsides and nlong the valloy. As designed, thoe storage capncity
would providc for about 1,6 inchos of run~off from the drainasc arca
or about 60,000 acre-foot betwoon tho empbty reserveir and spillvmy
crost, The floodod arcu ot the spillway crcst (607.0 mes.l,) would
be ahout 1,%70 acrce, classificd as follows:

(1) Agriculbural londe.ess 600 acres of conmsiderable value,
ineluding L0 sets of buildings,

(2) Pasturclandesesssssves 700 acros,
(3) Wooded 1ondeseessessss 100 acres,
(i) Towns, o0bC. sesessesss 5011 camunity of Puckershire,

(b) Highwoys and roads.= About 1~1/2 miles of first-class, con-

crote~slab type, stato highway and 10 miles of sceondary reads would
be flooded, It is proposed te rolocate tho firstw-class highwny over
the high ground to tho north of the resorveir, tho now lecation being
about 1,9 miles, as indiecated on the roservoir map, Plate No, 97.

A sccondary road, part gravel and part bituminous macadom is pro-
posed, to skirt the lowor half of the rescrvoir along the left odge;

also o connocting link aeross the valley just above tho resorvoirs
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the total length of sceondary road, as tentatively indicated on
tho rcservoir map, would be about 6 wmiles, including onc bridgo across
Sugar River,

(¢) Railroads.~ About three miles of single~track railreed,
o branch lino of tho Poston ond ¥Mainc Ruilroad, will require rcloca-
tion, The tentative plan is sketchod on the reservoir map, Plato No,

97.

() Other public works,= About 8 miles of tolophone and

transmission pole~linc will require rclocation.

(c) Dom,- The general dosign of the dum, tho arca and capa-
city curves, and the goologic features aro indieatod on Plates
Nos, 98 and 99,

(1) Geology.- A low hill, rising about 70 fect above pool
levsel, forms tho right abutment. Mlea schist, oveorlein y smd, rock
flour, gravel, and bouldors, 1li:s over 100 foot boncath the sumit of
thiz hill, Rock is locabted under tho flood plain which is 1,200 feot
wido, at a dopth of about 120 fcot below the river. Fram this low
point in the floor, rock riscs in o hill forming the loft abutment,
whore it is overlain by sand, rock fleur end some gravel, A major
portion of tho valley ovarburden consists of thick doposits of slnto=
gray rock flour or glacial silt overlain by about 18 feot of fine
and mediwm to conrse sand, nnd groavel., The spillway and outlct
conduit will be constructed on rock in the loft sbutment,

(2) Availablec matorinls.~ Bxtensive doposits of finew

grainod materials, suitable for an imporvious section are aweilable
on the hillside adjacont to the left abutmont, A large voluw of
roal from cxecavotions will be avnilable for rocke-£1i11 cobanlmont.
Sand ond gravel deposits occur in the wnlley bottom, within 0,5 mile

upstroanm ond dommstroam, Thoese moy be used for supplamontory porvious

- &2 -



omborkment and as concrohe spgrogote,

(2) Dam snd appurtenont works.- A rolled-carth £i1l is
proposcd, across the main streoam, vith o side channcl spillway cut
into the loft banlk about 100 fect bourond the dam, The longth of the
carth £ill will be about 2,120 feet; the top elovation will bo 625,0
n,s.l, rising to a hoight of 10% fecot above the streom bed, This
will allowir for o frooboard of 5 feet obhove the maximum flood lewvel
after sn asswred sottloneont of 3 feet of the rocl flour deposit.

This doposit has beon tested for comsolidation and shear in the Solls
Laboratory, It wis found adequatoly able to tuko any load inposod by
the dury, but a consolidation of the foundation material of 2,3 foct
over a long peried of timo moy be cxpecetod,

(L) Alternate.- No clternate plan is proposed,

(5) Embonlmont.~ The earth-rill will be 25 feet wide on top.

It vill consist of an imporvious core from top to bottorn koyod

into the ground with a cut-off soetion along the axis of tho orbank-
mont, Tho inmpervious coro will be backed by o pervious sscetion on
both the upstrean and dovmstrenm facos, with outside slopes of 1 on 3
from the bottom to within 15 feot of tho top; the top 15 feet te bo

1 on 2-1/2, A rock-filled tromch will bc construeted along tho downe-
strean toc to provide for drainage, Maberiols for the ombunkment will
bo obtained from borrow pits for theo most party spoil from the spill-
way oxecavatbion will bo utilized whore adapteble.

(6) Spillwmy.= A econcrete spillvay weir, 520 fect long,
will be constructed in the rock ledge on the loft bank about 100 fect
from the dan. The spillway channel will corry the flood dischargo
around the dam snd spill into the rivor about 800 foct below the dan,
With the erest at 607,0 m.s.1l., the discharge capacity under a 10-foot

surcharge (maximm flood level) will be 50,600 ¢.f.s, or the
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equivalent of 207 sccond=feet per square mile from the watorshed con=-
trolled, The freoboard of 8 feet for the embankmont as constructed or
5 foot after settlomont will bo above the 10-foot surcharge, Owing to
the distant location of the spillvmy from the domm ond tho considerable
distances bolow, at which the discharge retwns to the river, no cffeoct
on the dam is antiecipated from use of the spillway,

(7) Outlet.,= The outlot will consist of o reinforced con-
crete conduit construeted through a rock cut in the loft bank, It vdll
ﬁrovidc for stream-control during the construction of the embankmont
and for reservoir-control laoter., The cross=sceticnal arca will be 238
square fect and the eapacity - with pool at spillway clevati on will be
obout 12,300 socond foot, At the entrance of the econdwit a gate section
will bo provided, consisting of throo 8 x 12 feot sorviec gutos and one
emergency gate, all to be nmochanically operated from a gate houso im=
mediotely above, Tho goato houso will be accessible by way of a steol
truss service bridgc connceting with the top of the dom. A reinforced
conerote stilling busin will be provided at the discharge cnd, ro=-
turning the woater te tho river chonnel well below the toe of the em-
bankrent,

(8) Plan of construction.- Tt is proposcd o first con-

struct ths outlet and goabe houso, the stroam will thon be divertod
through tho conduit and the carth abanlonont bullt sirultonoously with
the spillway oxcavation leaving an opening at tho existing river chan-
nel for floed discharge during the major part of tho eonstruction
period, The cstinoted time for construction is about 30 months or 3
construction scasons,

(9) Conservotion storge.= Not foeasible, Power bonefits

are low and the eost of increasing storage capacity is high on aeccount
of the long dam, exponsive proporty, ad oxtonsive railroad and highwmy

relocation involvod,
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CLAREMONT -~ WO, &La

COST ESTIMATE

Item: : : (nit : :
Mo, ¢ Itenm : Quantity 1 Cost t  Amount : Total

1. Construction

Clearing L0 ac. Lump Sum 3 17,000
Stream control .ooon 12,000
Excavation, earth 297,000 oy $0.110 118,800
Excavation, rock 280,000 oy 2.00 560,000
Embaniment, rolled-f£ill 1,746,000 cy 0.55 611,100
Conerete, plain 22,700 ey 10.00 227,000
Concrete, reinforced 10,200 ey 12,00 122,400
Reinforeing steel 1,200,000 1bs,  0.06 72,000
Structural steel, sorvice

bridege 100,000 1bs.,  ©.10 10,000
Gatcs and machinery Lump Sum 88,000

Fate house and miscellancous " "

25,000
o0 i,gr‘;é’ ,7300
Contingencies C% ) A7 00
D 236,000

2 F )

Engineering and overhead 15% 35,000
Total $2,571,000

2. Relocation of Railroads end U@i}iﬁies
Single-track railroad, '

braneh ling 3 i, Lump Sum 507,200
Tslephone lines 3 owi, "M 1,000
51T, 200
Contingencies 109 51,100
~BEET0
Tugincering and overhead 1047 56,700
Total AR 519,000
5« Rights of way eand Land
T.ang 2,000 ac, Lump Sum 100,000
Buildirgs purchesed 40 sobs MM 200,000
%00, 000
Lepal, overhead, and general expense 20% £0,000
Total T 360,000
L. Bighway Relocation
16-ft, rravel road, bridge 3.2 mi. Tump Sum 169,000
20=-ft. tarvia state highway 2.% i, " " 115,000
20=ft. concrete stato highway 1.9 mi, " T 182,000
136,500
Contingencics 10% L, 000
Enginecring and overhead 1077 hB:OOO
Total 523,000
5. Grand Totel Capital Cost $11,078,000
6. Total Anmual Cost $227 ,200
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(14) Yorth Springfield - No. 55A.- {a) Goneral.- North

Springficld Resorvoir, on the Black River, Vommont, about 8-1/ miles
abovo its junetion with tho Commoccticut, is outlined on Plate No, 103,
Tho dam sitec is located about one milc northeast of North Springficld,
Vormont; and the rosorvoir oxtends upstream about L=1/2 miles, lying in
tho Towns of Weathorsficld and Springficld, Windsor County, Tho drain-
age arca of 156 square miles is mostly rugged hill-land; the hilltops
are wooded and pasturc fart=lands cexbtend up the lower reoachos of the
small valleys. As proposod, the storage capacity would provide for
about 3.2 inchcs of rum=off from this watcrshed, or about 26,500 acro-
foot., Tho flooded arca, up to the spillway erost, would bo about 835
aeros, classificd as follows:

(1) Agricultural land se... 700 ncros of average to
high voluo, includes 30
sets of buildings,

(2) Posturcland sesssessess Included in (1) abovo.

(3) Woodod 1and eeesesesses 135 acros.

(L) Towns, ctes seesesresss OnO comotory, comsisting
of 150 graves, te bo rclo-
cated, A small scection of
the comunity of Porkins-

ville will be inundabed,

(b} Highways and ronds.- About six or oight miles of

sccondery highways (ineluding scvermnl bridgos) eriss-crossing the resor-
voir, would be flooded, but it is not bolicvoed that thoro would be fur-
ther need of these many loeal commceting links upon the convoersion of
the arca to rosorvoir uso., It is proposod to muke one connccting link
across tho uppor ond of tho rosorvoir; it will be about 0,6 milc long,
including omo dbridge, The tontative loecation is indicated on tho resors
voilr mop, Plute No, 103,

(e) Railrouds.- No railroads arec involved,
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(d) Othar public works.- About cight miles of tolophonc and

transmission pole-lino will be relocutod.

(¢) Dem.- & gomornl design of the dam, the orca und capacity
curves, and the goolegical foaturos arc indicatod on Platos Nos, 10l znd
105.

(1) Goology.~ Granito gneiss foms tho lower part of tho
right abutmont, The rock surfaco riscs from rivor level to a point
about L5 feot above tho stroam, whore it dips gontly north., On the loft
side, it dips boncath the abutmont and at boring i1 lies sbout 30 foct
bclow river lovel, Porvious sands and coarsc gravels lic above the roek
in this abutment, Theso grade upstream into more impervicus fino-
grained material,

(2) Availoble moterials.~- Matorial for impcrvicus cmbankmont

is available 0,5 mile upstream, under an overlay of sand and gravol,
Conercte aggregate may be obtained from sand and gravel bars upstroom,
along tho right bonk, or from the conrse overlay mentioncd, Any do-
fieiency in rock for toc anmd shouldor constructican may bo supplemented
by rock guarried from tho hill about 0,5 milo cast,

(3) Dom and appurtenant works.,- Tho dam will consist of o

rollod carth-fill, oxtording fram the loft natural abutmemt across the
mnin chormel to o concrote abubment wnll an the immodicte right bank: an
outlet-control scotion will adjoin the conerote wall and will continue
in an overflow conerote grovity soction spillvmy closing the right side.
The total longth of the dam will be about 1100 foct, &00 foet being
oarth-rill, The top of the coarth-fill will be at 532,5 n.s.1l., or about
8% fcot nbove the stream bed, This will allow for a frocboard of 5 foot
above the noaximm flood,

() Altermate.- No alternate plan is mroposcd,



(5) Exbankmont.- Tho rolled=£ill ombankmont will be 20
foet wide om top, It will consist of an impervious core from top to
bottor, kcyed into tho ground with a stcel shect pile cub-off along
the axis of the dam, The impervious core will be backed with a por-
vious scetion on both faccs with an outside slope of 1 on 3 from the
bottom to within 15 foct of tho topj the teop 15 feet to be 1 on
2-1/@. & rock-filled treneh at the dovmstroom toc will provido
drainage., To protecet ageinst scour from splllway overflow, the down-
stroam toc will be comstructed of heavy rock fill, Materials will
be obtained from borrow pitss the spoil from tho cexecavation will be
usod vhore adaptable.

(6) Spillway.- A 398-foot-long, ogoe scetion, concrete
spillway will provide for flood discharge to the right of the cmbanke-
ment, With a pormanent crest nt Elevaticn 519,0 me.s.l., tho dis-
charge oapacity undor a surchargo of 8,5 foot {the spillway-dosipgn
flpod) will be about 33,000 sceond~feet, or the cquivalent of 250
socond=foot per squarc milo from the wotorshed obove, Tho frocboard
of 5 foot will bo abovo the 8.9 surcharge., A wide oxecavation below
tho spillwny, togothor writh the heavy rock-{1ll at the toc of the
embankment, is believed adequate to prevent damge dwing spilillway
discharge,

(7) oOublet,~ Threo outlet conduits are to be provided
through the gatc=seeotion of the dame, The approach channol, about
800 feet long, will be in lodge ont the right benk, Each of the cam-
duits will be provided with 7=1/2 by 10~foot gatses, meclanically
oporated from a gatc house above, ot the axis of the dam, The total
discharge capacity with the pool at spillwey crost will be atout
13,150 ¢,fys. The discharge will be gquisted in a stilling pool, and

returncd to the rivoer about 500 feot bolow the downstroan too of the
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cmbanlkment,

(8) Plan of construction.~ It is proposcd first to con-

struct the outlet scetion and part of the embanlaiont on the 1oft bank
sinultancously, Aftor tho oubtlet is comploted, tho river will be
divortod through it, mnd the romainder of the carth-fill construetod
simultancously with tho spillvmy cxcavation, Finally, tho concrote
spillvmy will bo placed, The upstreamn slopo of the embankmont will
bo ripropped as the fill progrosscs. The ostimated time roguired for
construetion is about cight months, or onc construction scasmm,

(2) Conservation storago.= Mot fengibles Low-lying arouas

et or near tho dam sito mako a higher spillwey clovation undesirable

as woll as cxponsive,

(Table on following pogo)
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NORTH SPRINGFIELD - NO, 55A

COST ESTIMATE

Item: : : Unit :
Noyt Ttem : Quantity : Cost : Amount : Total
1, Construction
Clearing 100 ac, Lump Sum § 10,000
Stream control .o 5,000
Excavation, earth 72},000 cy $0.L0 129,600
Excavation, rock 23,000 cy 2.30 52,900
Bmbankment, rolled-fill 360,000 cy 0.35 126,000
Riprap, dumped 11,600 cy 1,50 17,100
Riprap, hand-placed 7,700 cy 3.00 2%,100
Sheet piling (cut-off) 28,800 sq.ft, 1.25 36,000
Conerete, plain 21,000 ey 10,00 210,000
Conerete, reinforced 14100 cy 12,00 h9,200
Reinforeing steel L10,000 1bs, 0,06 2k, 600
Gates and machinery Lump Swn 67,000
Gate house and miscellanesous roon 15,000
L4
Contingencies 20% 153,200
2000
Engineering and overhead 15% 138,000
Total $1,057,000
2, Relocation of Railroads and Utilities
Telcphone and transmission lines 8 mi, Lump Sum %4500
Contingencies 10% 350
9]
]
Engineering and overhead 10% 250
Total - 4,200
5« Rights of Way and Land
Land 900 ac, Lump Sum 34,000
Buildings purchased 30 sets " " 65,000
Woter rights o 22,000
Cemetery relocation 150 graves "o L, 000
—I2%,000
Legal, overheed, ond genoral exponse 20% 25,000
Total 150, 000
L. Highway Relocation
1=t gravel road, bridge 0,60 mi, Lwap Sum 57,700
Contingoncies 10% 5,800
63,500
Engincering and overhead 10% 6,500
Total T 70,000
b« Grand Total Capital Cost 41,281,200
6. Tobal Armual Cost 37%,000
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(15) Nowfone - No., LoA.- (a) Genoml.~- Nowfane Reser-

voir; on the Wost Rivor, about 10.8 miles above its jumction with tho
Cormocticut, is outlined on Platc No, 106, Tho dam site is locatod
about one mile southonst of Newfanc, Vormont, and tho reservolr ox«
tonds upstrcam about 10-1/2 miles, lying in the Towns of Newfance and
Townshond, Windham County., The 326 saunrc miles of drainage area is
hilly to mountainous, ruggod along the main stream and to the northe-
cast with a fow mill conters to bo found along the main channcl and in
the lower rcaches of the larger tribubaricss ut the heoadwntors and o
tho southcast the hills are morc gontle, the aron consisting mestly of
farm lands cmbracing 2 fow small villago combtors., As proposced, tho
storage eapacity vould provide for 6,0 inches of run~off from the wator-
shod above, or 105,000 acro=-foot betweoen the spillway crest and ampty
roservoir, The aren floodod, to the spillway cerost (486,0 m.s.l.),
would be 2,130 neros classificd as follows:

(1) Agriculturnl land .sees 1500 neres of considor=
ablec voluc, ineluding
about 30 sots of
bud ldings,

(2) Pasturclond seeeesese.s Included in (1) above,

{3) Wooded 1and eeeessseeas 500 acros,

(J-L) TO“mS, C’tc. TR The Villagc of I’Iamony‘
villo, ineluding about
3¢ sots of bulldingsy ond
onc cometory consisting

of 50 graves.

(b) Highwoys and roads.- About %.3 milos of bitwainous

type state highway and 7.7 miles of grvel road will be reloeated. The
os:timato of cost of highway rclocation considors roproducing highwmy

facilitios of o character cquivalont to thosc now cxisting, It is un-
dorstood that the ostimeted cost of reloeation calculatod by tho State

of Vermont includes an additional roservoir orossing to afford aceess to



o state forest, Considoring that access to a sbate forost is o romote
conbingency during flood season and any excessive floeding would be
temporary in the upper reaches of the reservolr, the cost of the addi-
tional structure was not included in the Government estimate, A ten=-
tative rclocation is sketchod on the rescrvoir map, Plate No, 106,

(¢) Railroads,~ About 8 miloc of old, sbundonod railroad
would be flooded out, Thore is little valus in whot ramoinsg no
charge for this railroad has been comsideored in the roservoir costs,

(d¢) Othor publie works.,~ About 16 miles of tolophonce linc

will be rolocated,

{a) Dam.~ The gonecral design, the arcea ond capacity curvoes,
and the goologieal featurcs arc indicoted on Plabtes Nos, 107 ond 108,

(1) Geology.- Rock 1s uxposcd ot intcrvals on tho right
bankz, from the wator surface to above tho top of the proposcd domg
rock on the left bank is dooply buricd, and doecs not appear ot tho
surfacc below Elovation 550, At tho lowest point, tho undorlying rock
valley is 1,0 fcot below the wntor surfaco. Throughout the flood=plain
section, the overburden is from 56 to 67 foot thick, Deposits below
the wvater tablo aro of glacial origin, causisting largely of uniform
finc and modium send. On the loft bank the ovorburdon consists of
stratified send and gravel in the uppoer pertion, znd a compact mixture
of sand, silt, gravel, and boulders in the lower, Tho spillway and
tummel will bo constructod in o hard crystalline formetion of stecoply
inelined beds of mieca and hornblonde schist,

(2) Available matcrials.~ Rock obtained froam tho cxcava-

tions may be used as roek £ill in the ombankment, Tho principal
borrow aroo is locatod on the laoft sidc, vhere the overburden cantains
both fine and coarse materinls suitable for hydroulic construction,

Additional borrow is awailable on the right sido, within 1/2 milo of tho
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site, Cravel banlks for concreto aggrogatos arc located on the right
side within 1/2 mile, The hydraulic-£ill matorials aro to be sluicod
from a hog=box, ground sluicing being impractiecal boecause of the thin
ovorburdon and froquont ledgo cexposurc,

(3} Dam and appurtonont works.- A hydraulic-f£ill earth dam

aoress the main chonnel, with o conercto-lined, sido=charmel splllway,
in so0lid rock on tho right bank, is proposod. The overall langth is
2,530 feot, 1,850 foot boing ocarth fill, Tho top elovatbiam is 501,0
MeSel,, or aboubt 131 fect above tho stream bed, This will allow for a
frecboard of & foet above the spillwny-dosign flocd,

(L) Altornato.- WNo oltormte plan is proposcd,

(5) Imbonkment.= Tho oarth £ill will bo 30 foeet wide on
top. With sidc slopes of 1 on % as o minimum for tho lowor scction,
to 15 foot of the top of the proposod dam, tho top 15 feot will bo
1 on 2-1/2, A out-off along tho axis of the dam and o rock-fillod
tronech aleng the dowmstrosm toe will bo providod, For the most port,
the construction will bo hydraulie-fill, the matoricl being sluiced
from a "hogebox". The hydraulic fill will be carricd to as high an
olovation as practicablo, The embankment will bo complected by a
rollod-fill, The £ill matorial will come from borrow pits within a
one-half=milo distanee, A blanket of inmporvious roterial will oxtond
500 feet upstreoam from the uppor toe of the cmbankront, and tho up-
strecom foce of tho ombanlmant will be paved with roeok,

(6) spillway.- An open, sido channel spillway, 700 foct
long, is to be provided on the right baniz, The diseharge will be cor-
ried around the ond of the dam in a conerote-lined channcl through
rock and roturnod to the river below the stilling pool of the ouwblet,

With tho spillway crost at Elovation ;86,0 m. Sels, tho discharge
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capacity under o 10-foot head (the spillwoy-design flood) will be
about 69,000 scecond-foot, or the cquivalont of about 210 socond=foot
por squarc mile from the drainapge arce behind the dam, The freobeard
of 5 foot will be abovo tho 1l0=fool surcharge., The discharge ond will
extond sufficlently downstroom from tho toe of the dam that resulting
scour will nct affeet the danm,

(N _(_)_1_3_1-:_]_92.- The outlet will be o eccnerete-lined tumel
oxcavated in solid roek on tho right bank, It will be 1020 feoct in
length and have o not cross=scetional arca of 212 squoro foot, It
will be of a horseshoe shape, The outlot will provide for stream-
control during the construction of tho cmbaniment as well as for
resorvolr=control lator, Tho discharge capacity under moaximum head
(spillway clovation) will be about 12,000 sccond-foet, The control
will consist of a gate scetion ceomprising threo gates, operated from a
control tower loeated near tho comber line of the dam, at about the
nid=point of tho tunncl, At the discharge end a reinforced coneroto
st11ling bosin will be bullt on roelr foundation,

(8) Plan of construction.= It is proposed to construct a

portion of the fill simmltancously with construeti on of the oublet;

the oxposed cnd of the £i11 to be proteected by o layor of ilnmpervious
moterial built with an outsido slope of 1 on 2 and paved with riprap

to a sufficiont height to guord against scour ond ico runs in the rivor,
which will bc left opon during the winter and spring flood scason,

Upon campletion of tho oublot tumel tho strean will be diverted
through tho tumnel and the roamining portion o the cmbonkmont

butlt as the oxcavation for the spillwey progressos, Finally,

the ombonlmont will bo complotod, tho stilling basin built, and tho
spillwoy lined with concroto, Tho time cstimatod for construction is

about 16 months or two constructim scasons,
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(9) Penstocks,- The necessary penstock and ocutlet facili-
ties for a power development at the site in the fulure can be made as
economically when the power installation is to be constructed as they
can be made now, The necded facilities for unwatering the pond will
be provided by the flood control outlet, and are therefore provided
without additional cost at this time,

(10) Conservation storago.- Conservotion storage at this

site is justifiable and 118,200 acrc-feet, equivalent to 6,8 inches of
run-of f will raise the spillway to Elevation 5%0 m.s,l., The cost of
providing this additional storage is $2,556,500, making the total cost

for this dovolopment $7,080,000,.

{Table on following page. )
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WRBYFANE - 10, Loa

CCST ESTIMATE

Ttem: H s+ Unit s
No. : Ttem Quentity :+ Cosat : Amount : Tobal
1. Construction
Clearing 200 ae, Lunp Sum $2L,000
Stroam control "o 16,000
Excavation, earth 270,000 oy  $0.40 108,000
Txcavation, rock 262,000 oy 2,00 72,000
Exeavation, tunnel snd shafb 12,000 oy 10,00 180,000
Embankmont, hydraulic £111 2,224,000 cy 0.35 778,400
Conercto, plain 20,200 oy 10,00 202,000
Conerete, roinforced 12,000 ey 12,00 14,000
Reinforeing stoel 1,200,000 lbs, 0,06 72,000
Gates and moachinory Lunp Sum 8li,000
Gtote house and miscellancous Lunp Sum 15,000
Contingoncios 205% 15600
T BT, 000
Engincoring ond ovorhoad 15% 423,000
Total T 33,2h0,000
2., Rclocation of Pallroads and ULbilities
Talc"hone linos 16 mi, Lump Sum 7,000
Contingoncics 10% 700
7,100
Engincering and overhoad- 10% 300
Total 3,500
%, Rights of Way ond Land
Lond 2,000 ac, Lump Sum 80,000
Buildings purchasod 60 scts "M 200,000
Cometory rolocation 250 graves " " 10,000
—875,000
Legnl, overhend and genoral expense 20% 66,000
Totnl 396,000
L, Highway Pclocotion
1L, Zravel road, bridgo el mi, Lump Sum 171,500
20=-f%. ftarvia highway, rcescrvoir
erossing 2,35 mi, " " 331,500
20-ft. gravel highway 3.6 mi, " " 162,000
A8, 000
Contingeneiss 105 72,000
790,000
Engincering and overhoad 10% 73,000
Total _ ___ 869,000
5. Grand Total Capital Cost 11,513,500
6, Total Annual Cost 250,900

- 76 -



(16) Surry Mountain = No, 57h.- {(a) Goenoral,~ Surry Mountain

Reservoir, on tho Ashuclot River, about 3l,6 milos above its junetion
with the Comncctieut, is outlined on Pluto Wo, 109, The dam site is
located sbout five miles northwost from Koone, Now Hompshiro, snd the
reservolr cxtends four miles upstream, all lying in the Towm of Surry,
in Choshire County, The 100 squaro miles of drainago arca conbrolled
is hilly to mountainous, At the hoadwstors the hills flatton out, om-
bracing =« nwibor of scattored ponds. Tho hilltops are mostly woodoed,
but the hillsidos and valleys aro farmed. A fow small mill coentors aro
found along tho main stroam, As designed, storage capacity would pro-
vide for about 6,0-~inch run~off from tho watershed, or 32,000 acro-
foot botwoon the spllilvmy orcest and onpby rocerveir, The flood aron

to the spillvay erest {541.0 m.s.l.) would be about 1,150 acrcs, class-
ificd as follows:

(1) Agricultural 1and ..... 300 acras of considorable
valuc, including about 8 scts
of buildings.

(2) Pasturcland seseseecses Included in (1) above,

{3) Woodod 1and sevesssesss 350 ncros,

(L4) Tovms, obCy eeesseessss & small part, along the north
limits, of the Village of

Surry.

(t) Highwoys and roads.- About ninc-tenths mile of 18-foot

bituminous macadam state highwoy would be flooded out., It is proposed
to raise this portion of the highimy and rosurface it with 18-foot
bituminous macadam, About throe-teonths mile of 1B=foot bituminous
macadan road rcleoecation will bto neeessary to carry the road around the
spillway structurc at tho west end of the dam., In ail, then, 1,2 milcs
must be raiscd or robuilt,

{e) nRoilroads,» Wo railroads orc invelved,
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(d) Other public works.=- About 1,2 milos of telephone polo-line

vwill nocd te be roloeated, and about threc ~iles of stool-tower transmis-

sion linc,

(o) Dam,« The goneral design, the arsa and eapoeidy curves, and
the geologie fontures are indie:bed on Plates Nos. 110 and 111,

(1) Goeology.~ In the right obubmont, groniteriscs high above
spillimy clovation, under a shallow covor of sand ond soil., The roek
surface dips cast boneath the river flood=plain to o depth of about 95
foot bolow river level., It risos agoein in the leoft obutment under an
overburden of gravol, sand, and bouldors, approxinatcly 100 fcot thick.
Intorstratificd doposits of roek flour and finc sand occur in tho
foundation overburdon from abeut river leov:l to about 50 feot below,
Those deposits under the base of tho hill forming the loft obutmont arc
more cnompoet, and more variable, contrining imch rock flour, sand, sonme
gravel snd boulders, The spillvy cad outlot conduit will be execavatod
in granito in the right sbutmont,

{(2) Awvailable materials.- Gravel and sand for hydrulic con-

e

struction arc available ncarby in the hill on the loft side, They will
be tronsperted to and sluiced from o sluico or hog~box. Coneroto ag-
greratoe moy bo obtoinoed from deposits on the left side within 0,9 nile,
Granite from excavations for spillvmy and conduit wlll bhe uscd for rock
i1l ~nd its quality is such as to nnko it desirable as supplonentary
coorsc aggregoato,

(3) Dam and appurbonant works.- A hydraulic-fillod carth and

rock dan across the main channely vdth a conercto side-chamnel spillwey
on the right bank, is proposcd, The totel iongth of enrth £i11 is
ahout 1,630 fcot, The top clevation is 556,0 m.s.l., or about 74 foot

abovo tho streom bed, This will alloir for a frochoard of § foot above
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the noximum flood ling,
(i) Altornate.- Wo alternative plan is proposed,

(5) Enbanlcient,~ The oarth £ill will be 30 foet vdde on top, It

is to cousist of an irmpervious core fron top to botbom, koyed into the
ground writh o cubt~off scetion 10 to 20 foct deep along the axis of tho
dam, the 20=foot dopth being for 600 foot on the loft bank, and whoro
the porvious overburdon is docp. Tho side slopos of the impervious coro
will bs anproxinately 1 om 1=1/2, Thc cors will bo backed by a pervious
socetion an both up and dovmstronn facos, the outslde slope of cnch to he
1 on 3 from bettom to vithin 15 foct of tho top; the top 15 foot will
have slep:s of 1 on 2-1/2. A rocl=fllled %trench along the downstroan
toc will provido drainapge, The materials obtained from spoil cxeavation
will bo uscd as far as possibloy the balonce will be obtainod fronm
borrew pits,

(6) Spillwmy.- in open spillvmy, over a low conorcto woir 305
feet long, will carry tho flood wators arcund the ombanlment, dis-
charging them at a point about 200 foot bolow the downstrearn tee, With
tho pormanent croest at Elovstion 51,0 mes.l., the discharge capacity
undor o 10=foot surcharge will be ahout 70,000 ¢.feS., or the cquiva-
lent of 300 sccond~fcot veor square nilo from the watorshod controlled,
The 5-fooct freobeard will bo above the 10=Toet surcharge,

(7 Outlot.~ A roinforecd conercto conduit LBO foot lomg will
provide for streammcontrol during the construetion of tho crbankiont and
for rosarvoir-control laotcr. Tho cross-sogtion will bo of o horsoshoo
shape, hoving an area of 120 square fect, The capacity undor nuxinum
oporiting hoad (spillwmy crest) will bo cpproximately 5,000 cof.s. 4
reinforced conercto stilling busin will be provided, from which tho
water will be carriced in open channel, discharging into tho notural stream

channol ot a point L50 foot beyond tho downstroam toe of the dam, A
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gate secetion will bo provided at the upstrcem ond of the conduit. Tho
control will consist of two 7 by l0=-foot gates, mechaniceally opemted
fram o gate house abovo, appreached by a scrvieo bridgo from the top of
the cnbonlmont.

(8) Plan of construction.= It is proposed to construct tho out-

lot during the firgt construetion socason and preoparc the ground for
tho carth £11l, The streom will then be divertod through the outlot,
and the ambonknment bullt simultoncously with the spillwmy, The os-
timated time for construction is 16 nonths or twe working seasons,

(9) Comservation storage.= Not feasible, Potontial power bonofits

aro low ond only o slight inercasc in storage is possiblo at this sito

without flooding tho Villago of Surry at a prohibitive cost,

(Tablo on following pagc., )
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SURRY MOWMTAIN - Mo, S7A

Q03T ESTTIATE

Igi?: Item Quantity gg:t;: Amount Total
1. Construction
Clearing 150 ac, Lump Sum 316,000
Stream Control i " 8,000
Excavation, earth 132 600 c.y. 5040 52,800
Excavation, rock 133,000 c.y. 2,00 266,000
Embankment, hydraulic 783,000 c.y. 040 715,200
fill
Concrete, plain 10,300 c.y. 10,00 103,000
Concrete, reinforced 5,000 c.v. 12 .08 &60,000
Reinforecing stecl 530,000 1hs, 0,06 %1,800
Gates and machinery Lunp Sum 1,000
Gate house and niiscellaneous " " 15,000
2
Contingencies 20% 187,200
1,126,000
Engineering anc overhesd 15% 169,000
Total $1,295,000
2. Relocation of Reilroads and Utilities
Teleplione and Transmlssion 1.2 mi. Lump Sum -3,500
pole lines
Steel tower transmission iine .% mi. Lump Swum 50,000
21,500
Contingencies 10% 7,100
plige,
Enginsering and overhewd 107 3,500
Total 0 38,100
%+ Rights of Way and Land
Tond 1300 ac. Lump Sum 95,000
Buildings purchased 20 sets n " 63,000
Legel, overhend and general experse 207 %2 ,000
Total T 190,000
lis Highwoy Relocntion
18-f%, Bit, Mac,. State Highway 1.2 mi, Luw Sun 80,000
Contingencies 107 3,000
Engineering and overhead 100 9,000
Total T 97,000
5« Grand Total Copital Cost $1,620,100
&e Total Annual Cost $ 91,900
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(17) Lower Naukeag = No., 59.- (a) General.- Lower Naukeag

Reservoir is outlined on Plate No, 112, The dom site is located on
Millers River, L1,7 miles sbove the junction of the Millers and
Connecticut Rivers, about 1,5 miles north of North Ashburnhom station,
and about 0,1 mile above a bridge across Millers River., The roser-
voir consists of two branches, of which one branch extonds 1.75 miles
upstream along the Millers River, and another branch, ineluding
Lower Naukeog Loke, extends about two miles upstroam from the dam
site; o gully deopencd by cxecawvnbtion comnccts the two branches, and
will provide drainage for Lower Naukeag Lake, Water rights of tho
cxisting devolopment ore vestod in tho Winechcendon Elcetric Light and
Power Co. The reserveir is located in thoe Township of Ashburnham,
Worcester County, Massachusctts. The droinage arca of 19,7 square
milos is mostly hilly, covorcd with sccomd=-growth timber and brush of
littlc vuluc., As proposed, the sbtorage capaeity will provide Tor
about 5,1 inchcs of run-~off from this watcrshed, ortabout 5,L00 acre-
foct, The flooded arca to tho spillway crest will be about 650
acros, which includes 250 aercs in the oxisting lake, classified as
followss
(1) Agricultural lond seese Nomo
(2} Pasturcland eeeessessss 30 Goros
{3) Weodod 10Nd seseseessns 350 acros
(LY Towms, obC. ceessessses N0 tovms arc within the
arca, Threc scets of farm
buildings and about L3
cottages, scatbored on the
sheres of Lowor Naukoog
Lukc, will bo inundated,

(b) Highways and roads.= A local road will bo rclocated around

the dam and rescrvoir for o distance of mo mile, A total longth of

about 2 miles of loecal rond will bo improved, Tho type will be gravol
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1l foct wide.
(¢) Railroands.= Ko railroads are located within the area,

(d) Other publiec works.= Tho oxisting low dam, now ownod by

Winchondon Fleetrie Light and Power Co,, must be acguired,

(¢) Dom.- A goneral dosign of tho dam and dikos, the arca and
copacity curves, and the geological foaturcs are indieated on Platos
Nos. 113 and 11,

(1) Geology.- At the dum, granite gnoiss occurs on tho
loft bank to o hoight of about % foct above tho rivor., The rock sure
face dips slightly toward the wost bancath an overburden canposcd of
sand and rock flour, togethor with same gravel, The rock floor at
tho Sherberts Mill dike site is situntod at an uncertain dopti boe
neath o relatively impervious formation of sand and rock-flour and
boulders. A rolled-fill carth dan and two dike owmbankments arc pro~
posed, with spillway structuro and outlot conduit constructed on rock
at the river,

(2) Avcoilable matoerials.= Moterials for the imporvious

rolled-f1il]l sceticons, ot both the dom and ncearby Sherberts Mill dike,
moy be obiained upstream within 0,25 mile. Sond and gravol for por=
vious cmboanlmont construetion ond for concrcte aggregote is avallable
downstrcam within 0.5 mile, Matorials similor to thosc named above
arc available near the Pole Streoet dike sitc for both pervicus and
impervious enmbankment, A portion of the roegl £i111 required for rip=
rap may be cbtained from rock cxeavations and boulders, Supplonont-
ary rock fill moy be obtainod from quarry stonc,

(3) Dam ond nppurtepant works,~ Tho dmm and dikes will

consist of rolled scarthe~fill, The dom aerocss lillers River comains
tho spillwoy and conduit, The total longth of this dam will bo 470

feot, tho oarth f£ill boing 270 foot, the cutlet scetion 20 foet, ond
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the concroto spillvay 180 foet. The prosent outlet of Lower Naukoag
Lake will be blocked by a dike at Sherberts Mill, about 2,000 feot
south of the Millers River dam. Tho maximum height of the dike is L1
foct and the longth 800 fcet., The low ground west of Lowor Naukeag
Leke will be protocted by a dike which starts ot a point about 3,000
foct southoast of Sherborts Mill and follows Pole Street in a south-
casterly direcetion for a distance of about 4,800 feot., The maximum
helght of this dike is 15 foet and the avemge 8.5 feot, Tho top
olovation of dam ond dikes is 1,084 m.s,l,, or about 30 foot above
the streom~bed olovation at the Millors River dom. This will allow a
frochoard of L foot above maximum flood,

(L) Altcrnabe,- No altcrnate plan is proposod,

(5) Embankgment,- Tho rolled-fill carth cmbenkmont of the
main dam ond Sherborts Mill dike will be 20 foct wide on top., The
embankmonts will consist of om impervious corc from top to bottom,
with the sides sloping 1 on 1-1/l, koyod into the ground with a cut-
off section along the axis of the dam., The inpeorvicus core will be
backod with o pervious sgction on both fages, tho cutside slope of
which will be 1 on 3 from the bottom to within 15 feot of tho top,
end 1 on 2~1/2 for the ropaining 15 feet for the upstroam side ond 1
on li Prom the bottonm o within 15 feot of thoe top, end 1 on % for the
remaining 15 foot for tho downstreom side., The upstream slope will
be riprapped with l-l/? foct of hand-ploced stone, The matoericl for
tho erbankments will bo obtained from borrow, The Pole Stroot dike
is similar in scction to the Sherberts 1Mill dike, except that no ocut~
off is provided amd the dowmstream side is slopod 1 on L from top to
botton,

(6) Spillway,= A 180-foot spillway woir will be can-

structed in the dom neross Millors Rivor, With tho crest at clevation
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1,074 m.s.1l. and a L~foot surcharge, the dischargo capaecity will be
L,920 c.f.s., or sbout 250 second=feoot por squore mile from the water=-
shod controlled, The oubtlet will be constructoed adjacent to tho
spillway, and concrcte abutmont walls scparate the spillway and outlct
scetions from the earth scetions., During spillway operation, the
water 1s turnod leoso lrmediately afcer leaving the spillwny weir
without demage to the abonlowont.

(7) Outlaty~ The outlot consists of an approach channol
and o discharge chammel, with o conercto gobe scetion 20 feot long at
the right ond of the spillway weir, Tho discharge capocity under the
naximr: oporating head (spillwny crost) will Lie 1,315 second=foot,
The gpate scetion will be provided with two 3.5 by 7=foot cast-stool
sluice gatos, handwoporated fram a gote house drootly above, Trash
racks will be provided over the goto oponings, A roinforeed concreto
stilling basin will be constructed at the discharge end, rotwmning the
wotor to tho river with less than seouring veloclty,

(8) Plan of eonstruction.-= It is proposcd first to con-

struct the outlet, including tho abutments and spillway weir, at

Millors Rivor dam, ond proparc the grownd for the aibanlment, Tho
stream will thon be divertod through the outlet and the ombanicent
conploted, Lowoer Noukoag Lake may bo lovwecred before construction of
Sherberts ill dike, and the presont gate at the cutlet of the lake
kept closzd long arough to construet the bobttoa part of the dike, The
outlct of the lake will than be diverbed through the gully to Millers
Rivor ond the ombanknent completeds Pole Street dike may be constructed
simultoncously with other worl, It is estimated that o construection
period of eight monthn, or one working seasong will be reguirod,

(9) Conscervation storage.- ot foazsible. The cost of in-

orsasing the height of the long dikes wiil bo prohibitive,
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LOwWER MNAUKBAG - KO, 99

COST ESTTLATE

Ttem:
I\TO.:

Ttem . . Quentity

l. Construction

(Teering 20 ae.
Stress control

Excovetion, carth 05,000 e.v.
Excavation, rock 1,800 cay.
Embankment, rolled=-f£ill 147,000 c.y.
Riprap, hand placed 2,500 c.y.
Concrete, plain 1,500 caye
Concrete, reinforced A00 ¢ Wy
Reinforcing steel 20,000 lbs,

Getes and machinery
Miscelleoncous

Contingencies

Enginecring end overhesad
Total

2. Reloecation of Railroads end Utilities

e e Yok 1o e R . kAR Al i A+ A A 4

%2, Rights of Woy and Lend
Tend T o,
Cottopges, sumer rasort
proeperty
Weter rights

Legnl, overhead =nd geuaerol expense
Total

L. Tighway Reloention
1h=-tt. gravel rond 2 mi,
Continrencles

Tngineering and overhead
Total

5. GCrand Totel Conital Cost

5, Totel Annuel Cost

e i s ke £ Y e e P <A 2 A . i e e .

Tnit s
Cost

Amount

Totol

Lump Sum

1 1]
5040
%400
0,60
3.00
10.00
12.00
0.0

Lump Sum
"t i

207!

A4
o

L

Lwan Sum

Lump Sumn
10/

10%

s
&

15,000
2,000
18,140
5,400
88,200
23,500
13,000
3,600
1,400
5,000
2,000
215,680
43,340
253,000
23,000

7,000

57,000
5,000

»
11,000

140,000
L,000
4,000

Qigpo

& 228,000

None

83,000

148,000

$ 429,000

8

28,100




{18) Bireh Hill - No, é5.- (a) General,~ The Birch Hill

Rescrvoir, on the Millers River, Massachusetts, about 26,5 miles above
the junction with the Comnecticut, is outlined on Plate No, 121, The
dem site is located about 0,5 mile northeast of South Royalston, The
Reservolr is in the Towns of Royalston, Winchendon, and Temploton, in
Worcester County, Massachusetts. Tho 156,% square miles of not draine
age areca is mostly brush and second-growth timber, As designed, the
capacity is 6,0 inches of run-off from the net drainage area, or
50,000 acre-feet, The flooded arca of 3,150 acres at the spillway
eroct clevation, 847,0 m,s,1,, is classificd as fcllows:
(1) Agricultural 1ond eessecsccacscs 6%
(2) Pastureland esesesessvececsseans 225
(3) Woodod 1and seeesseesssesssscsse 707
(h) Towms, 0tCe sesssrssevesaasansens 2% (A small part of
thoe Village of Baldwins-
villc emd soveral summer
cottages near Demnison

Lake will be flooded.)

(b) Highways and roads.~ Threo milos of 18-foot, bituminous

macudanm, state highway, and 3.2 miles of local, gravel and bituninous
macadnm roads will have to be roleented,

(e¢) Roilroads.= 3,2 miles of double track mein line of tho
Fitehburg Division of the Boston and Maine Railroad will requirs rolo-
cation along the southorn odge of the rosorvoir and will cross ovoer an
arm of the reservoir oxtending to Baldwinsville,

(@) Other public works.~ Throe milas of telephono ling ond 2

milos of stcol tower transmission lineo will havo to bo roloeatod, At
Watorville diko protoction will bo providod for o sowage disposal plant
ovned by the Tovm of Winchcendon.

(o) Dam.~ The goneral dosign of the dam, tho area and capacity
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eurves, and geologienl fonturas are indiested on Plates Nos, 122 and

(1} Goology.- Rock 1s buricd on the right side to a depth

of mor. than 130 feot below river 1ovel, The rock surface rises to-
vard tho Soubh bonenth semi=porvious sond, gravel, and roclz-flour dow
posits, riaches stream lovel on the loft bonk ot o depth of about 70
feet, and erops out ncor the sumait of the hill foming the left abut-
mont, Toeck crops out ag.in on tho couth side of this hill, at a
heoirht of abeut %5 fcoot above stream lovel. Throe rolled-=f£11l ombonli-
nonts oroe nrovessd, A spillumy mnd eonduit will be oxeovatod in
granite, on the north cide of the hill, on tho laft bank of the river,

(2) Awvaillable liaborinls,= TFinc sond and roek-flour from

the exeowvotion roquired for the spillimy 71l bo suiteble for impor-
vicus omboanlment, COther perticns of this oxecvobion may be utilizea
for pirviocus cmbarimonts, Supploont-ry rotoricls for both porvious
and impervious constructicons are awvoilable =Athin 0.3 nile. Conercte
aggrorntos may be obtoined hy serconing ond wmshing sand and gravel
dep: =its on the right hondk wdthin 0,25 :ilc, Roclr from cxeonvotion
for the spillwny and cenduit, supplarmt:d by bouldere, mey bo
utilizsd for riprop and tog consitruction,

{3} Duan and appurtonsnt icrlks.= Two rolled=fill oarth
pp

dikes ond a rolled=f1il1l aarth derm -x2 proposcd for this site, The dan
il bn loentod aercss thoe Millors Rivoer, one 4ike will £1ill on abandoncd
railroad cuty mnd the otheor vill b loetoed in a gap bebueen two

hills, nowr neeupizd by the Beston & fdns Ruilread, The spillway

will bn oxenvated in roelr on the right side of the hill vhich riscs from
the 1ot bonk of tho rivoer, Tho spillwcy vweir is o conercte ogoc-
scetion, built on roeck and is scparatod from the conduit chamel by a

conercte rotaining wall, The length of the da aeross Hillers River



is 706 feet, the dike at tho abandoned railroad cut is 130 feot, and
the dike aeross the valloy occupicd by the redlroand tracks i8 9l
foot, The top clovation is 86l foot m. S8slay or about 59 foot abovo
tho strcam bod, This will allow a froobuard of 5 foot obove maximum
or spillwny=design flood,

(4) Alternate,- No alternate is proposed,

(5) thbanlancﬁ.- The rolled=f£i1l of the corth scetions
will bo 20 f oct wido om tope It will comsist of an impervious core
fron top te bottom with side slopos of about 1 wn l-l/]_l.. This corec
will be backod by a pervious soction on bobth upstrosm and downstroan
foces, tho oubside slope of which will bo o winimm of 1 on 3 up to
within 15 feot of tho top of the dume Fra: there to the top the
slopos will be 1 on 2+1/2 as a minimwa, The upstroan slope will be
paved with riprap 2-1/2 foct thick. The downstroam slopes will bo
covorod with loose rock, A rock=fillod troneh will bo provided ot
tho downstream too for drainago.

(6) Spillwuy.- An open ogoe soction conercte spillway
153 foot long will be constructoed on ledge roek, This, with the
22=foot width of Tainber gote, provides a tobtal spillway length of
175 fect. Tho discharge will bo carricd in o rock and ocorth side-hill
eut. The right sido will bo execavated for thoe condult charmol and
linod with conerete for 50 feot above and 200 foot bolow tho gato,
The discharge capacity undor o 12«foot surchargo is 2,150 sceond=
foot, or the cquivalont of 154 sccond=feet per squarc nile from the
drainage aron controllod. Tho frecboard of § foot will bo obovo this
12=foot surcharge, No control will be previded, Tho spillwoy woir is
so placed that no damage can cecur to tho toc of the dan from its use.
{The 12=foot surchargo was deternminod upon aftor studying nany possi=-
blo schomes, which indlecatod that this surcharge wos 't;he rost favore
able for tho dosign,)
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(7) OQutlet.~ An cpon intake channol 550 foot long will bo
provided for the outlot, This will be partly in rock cut, A Tainter
gate 27 fect high and 22 foot wilde will be provided in the gate section
botweon the spillway and tho abutmiont, Tho discharge will poss through
an outlet channcl oxcavated partly in rock aﬁ:i carth, roturning to tho
rivor, The discharge capacity at spillwey Elevation 847 nm.s.l, is
12,000 c4 f,.s,

(8} Plan of construction.= It is proposed to preparc the

foundation of the nain dike aeross the roilroad and bulld it os the
exouvebin for the ocutlet and spillwmy progresscs, Afftor these are
comtplote, tho streom will he divorted and the don leeross Millors Rivoer
and the dike cerosg the old radlread cut will be congtructod, The
constructicn poriod vill bo about 8 months,

(9) Conservetion stormgoe.~ HNot fousible, Property damago

rosulting from an inercaso of flow line cleovabtion will provent

ceoncinieal dovelopment of additional storagoe,

(Tablo on follwwing page)



BIRCH HILL = XNO,

5

5

COST ESTIMATE

Ttem: t Tnit H
No,: Ttem : Quantity : Cost : Amount : Total
1. Construction
Clearing 220 ac, Lump Sum § 18,000
Stream control ro" 2,000
Excavation, earth 447,000 cy 0,0 178,800
Excavation, rock 61,400 cy 2.30 141,220
Embankment, rolled fill 358,000 ey 0,30 116,400
Riprap 14,700 oy 1.50 22,050
Concrete, plain 11,200 cy 10.00 112,000
Concrete, reinforced Lhoo ey 12,00 1,800
Reinforeing steel 110,000 1bs. 0,06 2,h00
Gates and machinery Lump Sum 12,000
Miscelleneous oo 24500
“F17,T70
Contingencies 20% 112,830
75,000
Engineering and overhead 15% 110,000
Total 4 845,000
2, Relocation of Railrcads and Utilitics
Double=track main line railroacd 7.2 mi, Lump Sum 741,000
Telephone lines Z mi. " " 2,000
Steel tower transmission line 2mi, " " 20,000
Dike protection for sewage dispocal nlant n " 10,000
777,000
Contingencies 10% 775000
Engineoring and overhead 107 85!OOO
Total 9354000
3. Rights of Way and Lend
Land 54000 cc, Lump Sun 30,000
Buildings purchascad 55 sobs " " 200,000
Wator rights moom 25600
000
Legal, overhead, and general expense 20% 51,000
Total T 306,000
he Highway Relocation
18-Tt, RIt. Mne. state highway 3 mi., Lump Sum 180,000
Local roads, gravel and Bit, Mac., 3, 2mi, " "™ 180,000
25l , 600
Contingoncies 10% 36,000
1,00, 500
Engincering and overhead 10% L0,000
Tobal hhg,ooo
5. Grand Total Capital Cost $2,526,000
6, Total Anaual Cost & 138,700
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(19) Tully No, 62a.= (o) General,- Tully Rosorvoir is outlined

on Platc No. 12, Tho dam site is located an the Tully River, about 3,8
miles above tho junetion with tho Millors Rivor, about one milo above
Fryeville ond 0,1 mile bolow a highway bridge., Tho roesorvoir oxtends up-
stroam about 2,5 miles, lying in tho Town of Royalston, Worccstor Cowrty,
Massachusctts, The drainage arca of 50 squaro milos is hllly, partly
woodod and covorced with brush. As proposod, the storugo capacity will
provide for about eight inchos of runwoff from this wotorshed, or about
21,300 acre=foct, Thoe flooded arca ot the spillway crost will bo about
1,125 acros, classificd as follows:

(1) Apriculturnl lond eeess About S0 acres, of littlc value,
a inecluding 2 scts of buildings,

(2) Pasturclond sseessseses includod in (1) abovo.
(3) Wooded 1and seesesessss Lboub 1,035 acres,

(L) Tovms, ote. eesesssssrs HO cormunity conmter is within tho
arou,

(b) Highways and roads.= A local road to Athol will boc relocated

arouwnd the dam for a distance of 0.8 mile. Tho construction will be
bltuminous surfacc=trcated gravel 20 fooct wide, A bridge over Tully
River will bo providod. East and west traffic oveor a leenl rood will
be tukon cure of by improvemeont, The road will bo misod above the
roscrveir lovel, The cxtomt of the improvement will be 0,6 mile and
will be construeted of prevel 1h feotb wide, Two smell struwetures in
this road will bo built,

(e} Reilroads.= Yo roilroads are iocotod within tho area,

(d) Other public work_g_.- Asbout 1,5 miles of tolovhone and 2,0
miles of stocl tower transmission lino will be roloecatod.

(o) Dam.= A goneral dosign of the dam, tho arcn and copacity
curves, and tho goological fouburcs ars indicatoed on Plates Nos, 125 and

126,
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(1) Geology.~ Om the loft side, gronitc outerops ot tho river
and riscg toward the left abubment under an overburdon of sand, rock
flour, gravel, and bouvlders from 5 to 10 foot thick, The rock surfaco on
the right sido dips stooeply toward tho north, rcaching o maximum dopth of
40 foot below rivor lovel., The ovorburden is osscntially the samc on both
gides,

(2} Avoiloblo motorials.~ Dopesits of samd and rock flour,

suitable for the imporvious scction, arc availablo on the right bonk up-
gtraam within 0,5 mile, Smnd and grovel for pervicus-ambankmont construe-
tion, and for concroto aggregatc may bo obtainod upstream an the right

bank within 0,5 miles Rock from rock cxcavations, supplemented by bouldoers,
will bo availablo for rock-fill ombankment,

(3) Dam ond appurtonont works,= & rolled-fill ocurth dam is

proposed, with o tunnel conduit in rock on the loft bank, 4 spillwey will
be construetod on rock in a sanddle located southoust of the left abutmant,
The dam will bo 1,050 feot longe The top clevation is 683 mes.l., or
about 65 foet above the stream bod, and will allow o frecbenrd of five
foot abovo mosdmun fleod,

(I,) sltocrmate.- No alternete plan is proposcd,

(5) Fobanlront.~ Tho rolled-£ill carth ombanlment will be 25
foot wido on top., Tt vill comsist of an impervious corc from top to bote
tom, with sidcs sloping 1 on 1-1/, koyod into the ground vrith a outeoff
soction alomg the axis of the dam. The imporvious corc vill be boeked
with a porvious scetion om both facos with an outsido slopc of 1 on 3
from the botbon to within 15 foot of the top, cmd 1 on 2=1/2 for tho
remoining 15 foot, A heavy roek f£ill will be usod an the dowmstronn
slopo, with a roek=filled tronch at tho bottom of the slope for drainage,
Tho upstream slope will be riprapped. The nateriul for thoe abanknent
will bo obtained from borrow, utilizing as nuch of tho spoil from tho

outlet ond spillwny chammol excavations as is suitablo,
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(6) 8pillway.- i suddlo spillvay woir 180 foot long will bo oon-
structid across a gully on the loft bank, 'With the crost at 668 n.s.l.,
and a 10=Cnaot surchargo, tho discharge capaeity will bo 20,500 c.f.s.,
or [j10 sceond=Cfoot per squarc mile from the wmbtershed controlled, A
180=f0ot wide charmol cxcovated to the rock surface corrics the wator
to the river below,

(7) Outlet.~ A conduit, cmstruetod in the loft bonk, 320 foot
long, of which 210 feeot is tummel, lined vAth conerobo, vill provide
gtreom=control during construetion of the enbanimont, and resorvoire
control later, The eross section will be of a spread horssshoo shopo
and have an arca of 50 sguero foot, The discharsce eapacity wder the
moximua operating hnad (spillway orost) will be 1,890 sceond-fect, 4t
the ontrance, a zatoe svehion will Lo provided; it will inelule two 4 by
TeH=foot cosb=steel sluice gntos, moc-anicaully controlled from o gate
house dircetly above. Trash meks will he provided for the gate openings,
The pate house will ho aceessidble by way of o4 conercte serviec bridge
commecting with the top of the duan, 4 reinrerced conerete stilling
basin will bo constructoed at the discharge and, roturning the wmter to
tho river with less than scouring veloeiby,

(8) Plan of construetion.- It is proprscd first to construct tho

outlet and gate house, and preparc the ground for the abanlaoant, The
strean will thon be diverted through the outlet, and the orbunimont will
be constructed simultancously with tha spillvmy chonnol cxeavation,
Finally, the spillimy woir, the scrviec bridge, and conbrol towor will be
constructed, It is cstinatod that o construction peried of about seven
months will be requiroed, or one worliing scason,

(9) Conscrvation storngo.= Conscrvation storage, to the extent of

on additional 14,5 inches of run=off, or o not consorvatio stomge of
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38,700 acre=feet can be provided with a spillwey at elevation (395 My Sel,,
st an additional cost of 855,200, or & total cost of §1,429,000 for the

development,

(Table on following page)
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TULLY - NO. &

COST ZETIMATHE

e et e e . et e

Ttem: T ) e 2o T
b o Al al
| Mo : Ttem . Quantity . Cost Amount ) Total

1+ Constrvection

TClgrring 300 nc, Lumnp sum W 25,000
Stream control " B l,000
Exervetion, corth 27,000 c.y. 1040 50, 800
Tneavotion, roclk 7,200 cay. 2430 71,180
Bxeovetion, tunnel 8O0 cay. 10,00 3,000

Bmbunlzaont, relled £i1l 212,000 c.y. 0.35 7,000
Riprop 7,200 cuy. 1,00 10,300

Conercte, »loin 2,200 c.y. 12,00 26,400
Conecrcto, reinforecd 2,300 cay. 11,00 Az 0
Reinfoveing stoeel 270,000 1bs, .00 17,300
Goates rnd mechinery Lunp sum 3C,000
Grte honse cnd miscelitncous K i 10,000
Continpinecics S 51,200
Ingincoring ond ovorhead 17575 55,400

Tatel L2z ,000

2e Relocotion of Ainilronds rnd Utilitics

Teloprorc 1in. s TSR Lunp 8un 00
Trengmission lincs 2 mi, " " 25,700
BN
Contingencices 10Fs 2,500
T20,000
Engincering ond overhend 104 2,300

Total 30,800

%2+ Rights of Wey ond Lend

L-nd 1,400 re, Lunp sum 13,500
Buiidines nurche sad 2 sets B i 2,h00
TOT,000

- L2 ks . . ! r
Logel, overkend ond powers] oxponse a0’ 1,000

Total 25,000

Lyo Bighwy Reloomticon

POSTY . FIE, e, state Lishwey 0,0 i, Limp oum Wy ,ano
-t . mrovel ro-c 0,6 mi, ¢ “ 41,00
TG

fontinsoneics 1077 7,100
3,500

Tnpincoring wnd overho ol 105 £, 300

sl

Totcl 95,000
e Grond Totnl Sepitel Cost 1577, 300

——— s e okt . v e e g e

e Total Annucl Cost % 35,000

- — e ae i At e —
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(20) FKnightville No., 47.- (a) General,- Knightville Reservoir, on

the main stream of the Westficld River, alut 27,5 miles above its Junec=-
tlon with the Commecticut, i1s outlined on Plate Ho. 127, The dam site

is located just below the highway bridge, in the Village of Knightville,
Mossachusetts, The reservoir extends up the main stroam about six miles,
and up the Little River one mile, The resorvoir liss in tho Towns of
Huntington and Worthington, irn Hempshire County., The 14: square miles

of drainage area 1s mostly rolling high land, dceply cut by streams, with
same cultivation on the plateaus and in the botiomlends., As proposecd,

the storage capacity wlll be equivalent to 11,5 inches of run-~off from

tho watcrshed arca above, or 39,300 acro-fect, at the spillwey crost
eclovation, 596,0 m.s.l. At this clevation the rescrvoir will flood

B60 aerss of lend; of which about half is clearcd end partially culbivated,
About 22 sots of buildings and a cametory of 160 grmaves arc in the res-
ervolr area,

{b) Highways and ronds.~ About 2,5 miles of stote highway (No. 112)

comneceting Huntingtorn and Worthington, ond about 3.5 milos of dirt road
and one bridge will be inundated., It is ostimated that a total of five
milos of relocotion will bo ncesssary, of which two miles will be new
roads and three miles improvomants of existing roads, Ono ncw bridge
will bo required, Tho tentative rcelceaticns arc indicated on Plate
No, 127.

(¢} Reilroacs,= No railroads will be imvolved,

—

(d) Otnor public workg.~ About three miles of toleproiw lino will

require relcecation along tho highwny, the cost of which ic sncluded in
the cstimate for highway rolocation,

(e) Dam.- A gonoral desige of the dam, the arca and cepacity
curves, and the goologic foaturcs aro indicated in Plates Nos, 128 and

129,
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(1) Geology.- Steeply inclined beds of schist outerop in the
river and throughout the right abutment area, On the left bank the
rock surface dips downward and passes under the laft emd of the dam at
a depth of more than 30 feet below river level, or more than 170 fcet
below the sround surface. The overburden consists of a relatively
imporvious mixture of sand, rock flour, gravel, and boulders,

(2) Availablo materials.~ Borrow matcrials aro similar 4o thosc

described above, being essentially mixtures of fine amd coarsc particles
and can bo sluiced direcetly from a borrow aroa established in the hill-
side on the left bank, BSand and gravel suitable for conerote aggregate
ocecur in tho upper part of a low torrace fomation within 0,75 mile
upstreoam, Rock fill for riprap and toe construction mey bs obtained
from the tunnel and spillway oxeavaticons, supploamented by boulders fram
the hydreulic borrow area,

{3) Dam and appurtenant works.~ A ground-sluiced hydraulic-fill

dam is proposed, with a concrete spillwey on the right bonk, The length
of the carth=fill section is 1,000 feet, top elevaticn at 611,0 m.s.l,
The top will be about 140 feet above the stream bed, allowing a frosboard
of five feet above tho spillway=design flood, The cutlet will consist of
a tunnel in the right bank,

(L.) Altornats.- No nltornato plan is proposed,

(5) FEmbanlment.- Tho hydraulic=fill dam vwill bc 30 foet wido at the
top. It will consist of an imporvious cors, with shouldors of sand,
gravel, and cobblos, The core will bo keyoed to tho impervious foundation
excopt whore ledge is close to or at tho surfaco, whero a conerete koy
wall will bo uscd %o provent piping. Tho slopes in tho carth section will
be o minimum of 1 on 2=1/2 for the top 15 feet and 1 on 3 for the ro=
maindor, The roek used for riprap and rock-fillod too will be obtained

fron rock excavated from the spillway fourdation, spillway channel, ond
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outlet tummcl,

(6) spillway.= Tho spillwey, a solid~gravity conorcto ovorflow
soction /i35 foot long, has a crost olevation of 596,0 m,s.l. Undor a
10~foot surchorge, the spillwny will tale carce of tho design flood of
48,900 c.f.s., or 300 sccond~foet por squarc mile of tho drainage aroca,
The flood wators passing over the spillwny dischorge inte o rocky drow
and roturn to the river 400 foot below tho toe of tho dem. The spillway
vroir i8 joined to the corth dom by o shert scction of nen-ovorflow
grovity dan,

(7) Outlet.,~ Tho rosorveir outlot will conslst of o tumnel having
an arog of 216 squarc foot, excavatod through ledgo rock on tho right
bank, The cutlet will provido for stroamecontrol during omstruction
of tho ombonkmant, and for rescrvoir~control lator, Trash racks arc
provided at the intake, and a stilling basin at the lower ond of tho
outlet, Comtrol is accomplishod bygsi‘tcs oporatoed fram o towor located
at the upper ond of tho tumel, The total capacity of the outlet under
maximum opcrating heoad (spillwmy crost clevation) will be 13,600 c,.f.s.

(8) Plan of construetion.= It is proposod first to construct tho

tunnel as 2 mecans of diveorting tho rivor flow, Excavatod rock will be
uscd os eofferdams, and will form o part of the pormonent structuro,
Sluiecing will carmencce and continue to spillvoy clevation, Tho romaindor
of tho dam will te constructoed vy rollod-fill nethod, Tho spillway and
tower will be built simultoncously with the uppor portions of the carth
damn, Tho tine cstimatoed for comstructim is 16 nonths, or two construce
tion soasons,

(9) Conscrvation storagc.~ Not feasible, Potontial power bonofits

arc low and do not warrant additional construetion ecosts for that purposs,
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KNIGHTVILLE - ¥0. L7

COST ESTIMATL

Ttem: Tnit
Vo.: Iten Quentity Cost Amount Total
1. Construction
Cleoaring 300 rc, Lump Sum 4 25,000
Stree:n control " " 15,000
fxecavetion, earth 650,000 c.y. 5040 21,000
Txcavation, rock 15,500 c.y. 2.30 3% ,%550
Excovation, tunnel 7,700 cuyv. 10,00 77,000
Dbeniment, hydraulic- 1,002,000 c.v. 0.0 400, 800
fill

Riprep {(hand-placed ) 11,000 c.y. 3,00 %%,000
Sodding Loac, 20,0.00 0
Concrete, plain 2,800 cuy. 10.00 128,000
Conerete, reinforced 6,300 ¢.y. 12.00 81,600
Neinforcing steel 630,000 1bs. 2406 10,800
Service bridre Lump Sun 20,000
Gates and machinery 1 “ 3,000
Gate house nnd niscellanecus ! " 15,600

TTITO

Continzencies 207 197,47
1,185,650

Engireering and overhead 157 175,000
_meem———

Total %1,36€L,000
2+ Relocetion of Railroads anag Utilities None
3+ Rights of Way and Land

Lend 1,300 ac. Lurp Sun Le,000
frildings purchaged RE sets . K 33,000
Cometery relocation 150 graves i n %,000

A, + )
Lerzal, overhesd and general axpsnse 20 17,000

Total 101,000

Iy Higrway Nelocoticon
20-7t, tarvic shate highway 5.0 =i, Luzmy Sum %97, ,G00
Contirgencies 1350 29,000
IR
Enginecring a:d overhend 107 1%, 000
Total 175,000
5. Grend Total Copitzl Cost 31,940,000
G. Tolel Annucl Cost #117%,300
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ALTERNATE RESERVOIRS

(21) Galo Rivor = No. 26.= {(a) Gonornl.,~ The Galo River Roscre

voir, on the Gale River, about 2,8 miles above its confluonce with the
Armoncosue River, is outlined on Plato No, 70. Tho dmm sito is loented
about threec miles northwost of Franconia, Now Hampshire, and the rosor-
volr oxtonds upstream about throe milos, all in tho Town of Frune enia,
in Grafton County, The 85 squarc nilcs of drainago arca is nostly hilly
to nouwnbainous forest londs. As proposcd, tho storage capacity vwill
provide Tor 2,9 inches of run=off from tho watershed above, or 13,400
acro=fecot from onpty roservoir to spillwmy crest., Tho flooded areca at
tho spillway crost elovaticn, 92,0 m,s.l., will bo 470 neres, classificd
as follows:

(1) Agricultural 1ond ge,ee 40O acros, mostly of good quality,

(2) Pasturclond eseesssssse Included in (1) above,

{(3) Woodod 1and «seevsessss 70 acres, partially cut over,

(L) Torms, otC. seesssssscs 30 s0bs of buildings locatod
within tho reservoir,

(b) Highwnys and roads.- About 2-1/L niles of 1h=foot zravel

road and 1=1/2 miles of bituminous macadam will bo flooded. A tonmtativo
roloeation is showvn on rosorvoir nmap, Plote No. 70,
(e} Poilroads.- No railrmds arc involved,

(d) Other publie works.~ Threo milos of tclephono emd tolc-

graph lincs will be roloeated.
(o) Dam,= Tho genoral dosign of tho dam, tho aro ond capo-
¢ity curves, and geological fontures are imlicated on Plates Neos, 71
and 72,
(1) Goology.- Gronite ogeurs on tho loft bank and in

the river bed, On the right bank the rock surfaco dips stoeply bonoath
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relatively impervious glacial deposits composcd of sand, rock flour,
and grevel, An carth rolled=-fill abmkmont is proposed with the spill-
way and tunnol conduit located in rock on the lof't bank,

(2) Avoilable nmaeterials.= Matorinls for the imporvious

scetion, consisting chicefly of sund and rook flour, arc available wp-
stroam vithin 0,5 nile, Sand and gravel suitable for use as porvious
embenkmont end for conercte aggrogatc noy be cobitained upstream on the
right bank within 0,5 nile., Rock from spillwey and conduit oxeavations
nay be utilized for ripraop and embankment comstruction,

(3) Dam and oppurtenant works.- A rock-fill dam across

the main channel, with a side=-channol spiliway on the left bl and a
low zarth-fill dike on the for right bank are proposcd, The tobal
longth of dam is 630 feot and tho dike 960 feot, The top olevation
is 927,0 m.8.1l., or about 92 feot above the stroam bed, This will
pllow for a frecboard of five feot above the maximum flow line,

(4) Altornate.= No alternatc plan is proposcd,

(5) Embenknent.~ The rock-fill crbankmont will be 25
feot wide on top, with side slepes of 1 on 3., The back, or downstroan
soction, will consist of coarsc rock. Agninst the inmner foco will be
n fi'jltcr soction of graded mntorial, verylng from coarsc gravol to fine
sand, and finclly an impervious scction, The upstream slope will be
paved with riprap. Littlo ground proparation will be nceded othor than
clearing of all wvegetablo moterial. Motorials will be utilized from
the excavation and adjacont borrow pits, The cooarse rock £ill will pro-
vide ample droinage, Thoe corth-£ill dile will be 25 feot wido on top,
It will consist of an impervious corc from top Te bottom, with side
slopos of 1 on 1-1/2, The corc will be backed by o pervious soctlon on
both up and downstrean facos, The oubside. slope of cach will be 1 on

3» tho upstroam slope will be paved with riprop, ond the ouber layer of
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the dowmstream soetion will be built of hoavy stone,

(6) Spillwuy.- A 290=f'00t sido chomnel spillway will
be constructod in the lodgo rock on the left tomk, It will dischargoe
flood wator into an opon conercto=lined channel, which will carry it
around the ond of the dam and return it to the river below, With the
pernonent crost at clevation 912,0 m,s.1ls, the discharge capacity wnder
a 10,0~-foot surcharge, the moximm flood, will be 38,000 socomi-foot,
or the cquivalent of L0 scoond=foet por squaro nile for the watershed
above, Filve~foot froeboard is provided above tho 10.0-foot swrcharge,
Ne control will be provided, The qual ity of rogk cnd tho distance
dovmstream from the dom at which tho spillwny discharge roturmns to
the river are belleved adoquato to provent any domago to the dan,

(7) Outlet,=~ A conorete-lined tumme?l 530 feet long, lo-
cated in the left bank, and having e cross-sectional area of Ui squre
feat, will provide for stream=control during cmstruction and for reser-
voir-control later. No gates are provided, the roserveir acting as a
retarding basin, Under the operating head, spillvamy=~crest clevation,
the outlet capacity will bo 4,800 second-~feet, A reinforeed conorete
stilling basin is provided at the discharge end to prevont scow, Trash
racks will be provided te provent cleogging of the conduit,

(8) Plen of construction.~ It is proposed first to

construct the outlet and stilling basin for strecam-control, prcparc tho
ground for ambankmmt, and then the spillwmay will be oxeavated

and lined, using tho spoil in the ombankmert, The upstream side of
the ombankment will be riprapped as tho fill progreossos, The time os-
timated for construetion is nino months, or onc construetion scason,

(9) Conservation storage.~ Not foasible, Additional

storage cammot bte provided without floeding the Village of Fraconia,
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GALE RIVER ~ NO,

26

COST ESTIMATE

Ttom: : : Unlt :
No.2 Itam : Quantity 1+ Cost : Amount :; Total
1, Construction
Cloaring 50 ac. Lump Sum § 14,500
Struam control roon 5,000
Bxecavation, carth 23,L00 cy  $0.L0 9,360
" , rock 142,000 cy 2,00  2BlL,000
" , tumcl 2,900 cy 10,00 29,000
Backfill ot structurcs 55300 ¢y 0.60 3,180
Embankiont rock-£111 313,000 oy 0,40 125,200
Conerate, plain 4,000 cy 10,00 60,000
Conerote, roinforeced 114500 ey 12.00 54,000
Reinforeing stool }i50,000 1bs. 0,06 27,000
Misccllancous Lump Sum 2,500
»
Contingeneics 20% 120,260
’
Ingincoering and oveorhead 15% 109,000
Total $ 832,000
2. Relocation of Rallroads and Wilitios
Tclophone and transmission linos 5 mi, Lunp Sum 2,000
Contingcneics 10% 200
7,50
Engincering and overhead 10% 200
Total S 2,4L00
3« Rights of Way and Land
Land 500 ac, Lump Swm 22,000
Buildings purchasod 30 seks T M 90,000
3 000
Legal, overhoad, and gonoral oxponsc 20% 22 , 000
Total 134,000
L, Highimy Rclocation
18-, Bit, Woe, stato highwmy 1,5 mi. Lump Swm 67,500
U=ft, gravel road 2,25 mi, "™ 61,250
128,750
Contingoneios 10% 12,850
1T,%00
»
Enginesring and overhoad 10% 11,200
Total 155!800
5. Grand Total Capital Cost $1,125,200
6. Total Armual Cost 61,000




(22) Bath - No, 69.~ (o) Gonoral,- The Bath Rescrvoir is lo-

catecd on tho Ammonoosue Rivor, about 3,1 milcs obove its canfluenco with
the Comecetlicut and is outlined on Plote Vo, 132, Tho dam site is lo=
entod about two miles southwest of tho Villago of Bath, Now Hampshire,
and the reservolr oxtends upstrcom about ten miles in the Towns of Bath,
Landaff, and Ilisbon, Grafton County, Now Hampshire, The 397 squarc
milze of drainage arce is hilly to nountainous, mostly forestod. As
designod, the capacity is 6.0 inchos of run~off from the watorshod abovo,
or 127,000 acro=feot, The floodod arc of 2,500 acrcs at spillwaye-
crost elovation, 600 MeSela, is classified as follows:
(1) Agricultural 1and esese £,100 acros of good quality,
(2} Posburclond eesseeceesas Included in (1) abovo.
(3) Woodod 12nd eeesssssese LOO acres,
(L) Towns, otCu sessssesess Tho Towns of Lisbon and Bath,
which include 270 sots of
buildings and twe comoterios

of 6,000 graves.

(b) Highwoys and roads,= Aboub 1,6 milos of 18=foot bitu-

minous-bound macadam stete highway, 9.6 milcs of 18=foot concrcte
state highwny, ond L,9 miles of 1é=foot gravel ond bituminous macadam
tomn ronds will require rolocation.

{e) Railronds,~ A singlo=track branch linc of the Boston
end Maine Railrond will be roloeatoed,

(d) Othor public works.- Twenty=scven miles of tclophone

and teolegraph linos and two milos of transmission line will be rcloeoted,
(o) Dam,~ Tho gonernl design of the dom, the aron and capa=
city curvos, and the geological features are indicoted on Plute No. 1%3.
(1) Goology.- Rock occurs thraaghout the right abutmont

ond in tho rivoer bettoms On the loft side roek cxtonds to a height of

about 60 fect above rivor lovel, fronm which point thoe rock surfaco dips
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bonoath a terrace formation comnsisting of relatively imporvious sand over=
1aid by porvious s-ond and gravel, An ambanlment of carth placed hydrou-
lically is propesed, with a tumnel conduit and spillwmy construetod on
the right side in stoeply inclined bods of schist,

(2) Availeblo matcrials.= Dopesits of sand, grovel

and rock flour arc available on the left bank within 0,5 mile for hy=-
draulic construction, Similar matorials, aftor wanshing and screoning,
may be utilized for conerocte aggrogate. Excavations roguired for tho
spillvmy ond conduit will preduco rock-fill matorinls for the cuter per=
vious shell, riprap and teoe construection,

(3) Dam and appurtonert works,= A hydraulie~fill dom,

with a side-channol spillway on tho right bank, is proposcd, The totnl
longth is 950 feot, The top elovation in A17.0 mes.l., or sbout 160
fcot above the stream bed, This will allow a frocboard of five feot
above maximum flow linc,.

(l}) Alternato.=- No alternatc plan is proposcd,

(5) Embmlmont,= Tho carthefill crbonlmont will bo
30 foet widec on top. It will consist of on impervicus corec fromn top
to bottom, with side slopes of 1 on 1/2, koyed into the ground with o
cut=of'f' soction along the axis of the ombamlment, The corce will be
backed by o porvirus soction m both up and dowmsirean faces. Tho up-
streem slope will be paved with riprap, aad the outer layer of tho
dovmstroan soction will be built of heavy stone, with o rock-fillcd
tronch anlong the toe to provide for drainonge., The outsido slopes will
be a ninimm of 1 on %3 up to 15 feet fron the top of the dam, Fron
there to the top the slopes will bo 1 on 2=1/2 as a ninirmm, Little
ground preoparation will be nooded other thoan the elearing of all voge-

table mateorinl, Matoerials will be utilized fron the oxexvation and ade
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Jacent borro pits,

{6) Spilluny.-

be constructed in the ledge rock orm thic right bank,

flood wuter into or opan

around the ond of the dam ond return it

the permunent crest ot clovetion 600 n.s

a 12,.0-foot surcharge, the nn

or the cquivalent of 127 sceond=feet per

abhove. Five-foot frooboord is

No control /111 be provided. The

dovmstreom from the dam st which the

river nrc
(7) Outlot.- &

locoted in the right batk, and heving o

%00 squoro foct, will provide ftor

of the ciborlimeont ~nd for

vided, the roservoir ceting =s ¢ retirding
heod, spilllvey-crest clovatlon, the

feet, & reinforced econercte stilling:

cnid *o proevert seour,

of the conduit,

{8) Plon of construction .-

£ 100=Ffoot side=chonne!

conercto=lincd chomcel,
to the river below the dom,
1., the

mul flood,

quelity of the roel wnd the
spillvny
believed adegquete to provent any doams
concrcte~lincd twmel,
net eros
stromn~control

rcesorvoir-contrel loter.

Trosh reclks wwill he

the outlct and stillirg bosin for

for the ombinimort, ~nd then the

lined, usirg the opoil irn the o obankmont.

benlenent will boe ripripped rag the

for construetiar is 16 noaths,

{(9) Conservetion storsgc,-

fill pregres

or tiro construetion

tations ol the site and ot the

for povwcr wmeconcmical,

1C7 -

Towr of Lisbon

epillvray will

It will dischorge

whieh will earry it

ith
di secharge enpacity undor
Al Be 59,300 sceond-Trot,

squarce mile foir Lho yvetorshed

provided above the 12,0-foot surchergo.

11 stance

dischrrge roturms teo the

ro to the dren,
a70 fect long,

s=scetional sres of

the constructio

(n-,n‘Lwrw

o goloes ore pro=-

; bosin. Under the operating

gutlet copuelty 11ll bo 2,000 scoond-

is provided ot the dischorge

nrovided o provent elogging

It is proposcd to construct,

streemecontrol, prepore the

gpillucy will bo exervoted ond

The uwpstrean side of the ome

508« The time cstimcted

S{OS0TS .
ot limie-

fensible, Physiend

wedoe oodditionsl storote



BATH - NO. 69

COST ESTIMATE

Ttoms : :+ Unit :
No, @ Itom : Quentity 3 Cost 1 Amount . Totnl
1, Construction

Clearing 200 ne, Luap Sum § 16,000
Strean control ton 20,000
Excavation, carth 35,500 ey A ITY 13,800
Excavation, rock 159,000 cy 2,00 318,000
Excavation, tunncl 9,800 cy 10,00 98,000
Embanlmont, hydraulic-fill 1,104,000 cy 0.40 L57,600
Riprap 204000 oy 1.50 30,000
Conerete, plain 15,800 cy 10,30 158,000
Conercte, reinforecd 10,800 cy 12,00 129,600
Reinforeing steol 1,820,000 1bs, 0,06 97,200

Miscellancous Lunip Sum 20,000
1y 258,200
Contingeneies 20% 271,800
I’E’;O'Om

Engineuring and overhead 15% 2,000
Total 81,87L,000
2+ Relocntion of Rallroads and Ubilities
Single-track branch rallroad 10,% mi, Lunp Sum 2,600,000
Telephone lincs 27 mi, ft " 27,000
Tronsmission lincs 2 mi, meoo 4,000
2,651,000
Contingcneies 10% 243,000
=%, 50,500
Engineoring and overhoad 10% 289,000
Totnl 34183%,000
3« Rights of Yoy and Lond
Land 25900 ne, Lump Sum 210,400
Buildings purchasod 270 scts "ooT 1,958,000
Water rights oo 60,000
Cenetery relocation 6,000 gruves "o 180,000
T8 00
Legal, ovorhead and gonoral cxpensc 20% LiB2,000
Totol T 2,890,000

L. Highwoy Rolocation
18-Foot BIX, Mnc. stato highwy 1,6 i,  Lump Sun 110,000

18-foot conerote state highway Suf ni, oo 7064000
Local roed, gravel and Bit, Mac. L9 ni. "o 132,500
500
Contingoncics 10% 9l¢, 800
1,007,300
Engincering and overhoad 10% 10k, 700
Total - 1,148,000
5. Grand Total Capital Cost 39,095,000
6, Totel Annual Cost ' 3 518,500
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(2%} Centerville = No, 70.- (o) Gonernl.- The resorvoir is

locatod on the mnin streoam of tho Whitce River, Vermont, six miles abovoe
its junetion with thc Connectiocut River, as cutlined on Plate No, 13,
The dam site ig locutod about twro nilcs above the Villoge of Centervillo,
Tho reservoir extonds upstream about 17+1/2 milos on the Whito River,
3-1/li miles up First Branch, 2-1/l niles up Socond Branch, and lics in
the Towns of Hartford, Sharon, and Royalton, all in Windscr County,
The 692 squarc miles of drainago area includes o varioty of topographic
foaturcs, but is mostly wooded mountains, As designod, the starage
capacity will be cquivalomt to 4,2 inches of run-off from tho watorshed,
or 155,000 sero-foet at spillway=crost clovatioam, 508 m.s.1, At this
elevation the flocded area will bo 3,300 weres, classifiod as follows:
(1) agricultuml 1and sesee 2000 acres of considembdle
velue inelwling 32 sots of
builiings.
(2) Pas‘tureland sgass s 7()0 acres,
(%) Wocdod 1ond eeesseesees OO0 nores,
(i) Towns, ctC. eesssessses Tovms of West Hartford and Sharon
will be inundated ineluding 138
sets of bulldings and a conctery
of 800 gravos,

(b) Highways and roads,= The roservair will inundate 15.4

niles of first-class highway ond 8,0 nilcs of gravel reads, It will be
noceesary to reloeate o niw first-class highway on the left bank, 19.6
miles in length, and 5,% milos of zravel road on the right bank, Tho
tontative rclocations arc indicatod on Plate Neo, 13,

(c) Rellroads.~ 4 considorable portion of tho total cost of
this projeet will be railroad rclocatiocn. fThe single~track line of the
Contral Vermont Reilrcod, an inmpertent link in the syston, runs through
the valley, and 1,2 miles of line is in the reserveir. In relocating

the roeilroad, the right bank was soloctod as boing the no st advantagoous,
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Tho new line, located on the right bonk, will have a total longth of
16 .ailus,

(d) oOther public works.- Thore arc about L0 nilos of teolo-

phonc and vowor lines in tho resorvoir arca which will reoquirc relocation.,
(3) Dom.- The genoral design of tho dom, tho arca and capa-

city curves, and the goologleal foatures are indicatod on Plate Ne. 135,

(1) Goology.= Subsurface investigations have not boon

maco at this site, Howcvor, the surfaco geological foaturcs indieato

favorable eonditicns for comstruction of the proposed struecturcs, Schist

peours on the left bank fron rivor level to heights well sbove the top

of dam, Rock on the right bank lios at an undeterninod dopth be-

neath a glacial terrace made up cniofly of sand and gravel,

(2) Avonilablo matoricls.~ Sand and grovel, suitable for

conercte agprerato, arc avaniloble on both bunks within 0.5 mile, Earth
neberiale, both for pervicus and impervious cmbankmoent constructi an,

may be obtainod on the right bank within 0,25 mile, Rock cxcavations in
the left abubmont arca will furnish rock f£ill for riprap and droinage
ton construction,

(%) Dan ond appurtonant works.- 4 concrote-and-carth

durt is proposed, having a total longth of 1,h20 fook, Thoe top olovotion
of the carth scctimn will be ot Elovotion 529 n.s.l,, and tho top of tho
conercte noncvorflow scetion ot Blevation 52, The naximm hoight f
the coarth scetion will he 60 foel, ond that of the concrete scetion 175
foobe The spillvmy will be a conerate ovortlow soctian loented cover
the oxisting river bed, ond the cutlets will be o bubboery of conduits
passing through the base of tho spillwmy scetion,

(L) Altornate.=- Therc is m cltornoto dam sité locatod
6——1/].;. niles dovmstream, referred to as Hartford, No, A7, having less

capacity and norc oxponsive railroad relocetion,
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(5) Ebhanlnent.- 02 the ri ht bhondt is o+ £lot torroee
“hare it hos boon Dound cconandical G0 use o corth scetin, It wlll
ba o rolle’=£111 structure 20 Toot widde ot the tep, The dnmervious
corc rill ba ecovercd by shoulders «f porvicus moberial having: outoids
gl 1L um 2-—-1/2 e the ton 15 foot ot L oon 3 for the roovinlor,
The vostroo foeo vAAll be droteetod by risre), o the lTanstros too
provided t3ith o oroeln oo for Troincgts UrDoos,

(4) Spillunye= The silll sy, 2 solil=srwvity eonercto

oy
Lo

1 [hetd!

]

averilow oy, AT oot lory, hog o or b o i of BUB,U 15841,
o 1hefooh surchurpn the spillvay will t e eore f the Josiz fleod o2
T5H4e0 cofese, or 179 scemd={oct por squors - ile of droadinigs arow.
Cemeidoring the quantity of wubor To Lo dscluwr gl wver the gpillwny
o’ bhe peslosic:l foobures at the oito, L6 wms Towx!l thot thoe eorbina-
tirm oL o ioagth 0 310 f'cot with o swrehor,s of 14 foot wes os
ceenrriionl,  The longth of the epillomay is bubt sligshtly crontor thon
the ~ridth of the river, so that the “ischar e ls returacd lircetly to
the river bod boelsw the Jdo,

(7) “utletse= The rus.rv ir .utlots will consist of
cipht e ninits prssing: throush the spilliny scebion at ay clovetion
vhich will »normit propor funetisning f the Jeflueebors, the purpose of

whieh is to Aasinate the emorsy of b vt ore Two of the cight con-

duits will b cubonaties thoat is, thoy A1l bove no sobes and wlll Ois-

char;c at o1l
by 1e,0=0 .0t otos, hyraulieally operidhol,  The totonl eavnelity of the
outlets undor raxinu cperating hea? (spilluny-erest olevadi m) will
bz 35,10 cl.f.s.

(8) Dikcsew To proveont inmdoticon of the Villagos of
Royalton o Seuth Reyultony about 15 nilze upstrean from the dan, low

dikes will bo construeted, having lengths of 3/4 nile m one nile,
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respoctively, The top clevetion 5175 13,s.1e will hove a wllith of
ton ooty ond the slopes 1 en 2-1/2 o the roscrvilr side and 1 on 2
on ths land side, . smnld brocl wdll bo ddverted throurh o O lteh 500
foot lomy ot South Rovalieon, and provisiom +/A11 boe nade at both vwillaccs
] N » I .
Trye redinnge and sovmese disposal at all times
Lo T Ik *

(9) Plan of cunstruction.~ It is proposcd to emstruct

thoe et in b construetion sensons. To elose the river, o soetion of
tho <o is esnstructed within cribd cofferding to an dovation abowve ninor
flan o, cxtendins about twro=thirts seress the rivaory thon the posinder
of the river is eoffordare’ off, Sivortiv; the £flow throu;l the con-
structz? conuits. obhout half of the orth scetin +/ill be built fron
oarth oieaveted from the risht balr “hore the eenercte nemoverflow soe=

tiom is to bo bulld, s this eonerctoe seeotion pocs w the baek{ill

)

abh Royulton niwy be wuilt

G

will e Dleeed,  The Milkes ot R oonltoo ol
vhen the win Aan i conplote, o portlon of the curth cienvorion b
the " eite iy o used to advanbto; o in the reilrond roloes tion,

{(10) Censorvation storopce.- Hod justificd., The additi -

2l esst - L riphts-of—rny nd rilocat o Invelve? ~wles Turther extonsion

vrehibhitivae,

(Toble on £ollodn: o

&
S
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CENTERVILLE - 110, 70

COST ESTIM.IN

Ttom: Unit ¢
Ho.: Ttom Quaarbity Cost : .ount Total
1. Constructin
gloaring 5C0 ace Lump Sun & 40,000
Str.:m conbrol meon 25,000
Excavotion, carth 260,000 cy 5040 10k, 000
Excavatirn, rock 15,000 ay 2430 3, 500
Eabanlment, rolled carth 326,70 ey 0.L5 371,700
Riprap 16,70 ey 1.50 25,050
Sodding 20 ac, 0eO0 h,8:0
Conercte, plain 228,000 ey 9,00  2,052,00
Conercte, reinforecd 1,350 oy 12,00 21,600
Reinforeing stoel 200,000 1bs, 0,06 13,2.0
Gates and nachinory Lwp Sun 201,000
Gate housc and niscellancous f " 2550
24917 ,850
Continmeneios ouy 583,150
501,000
Engincering and overhoad 15% 525,000

L.

Total

Rclocabicn of Rallreads and Utilitics

Sinzlo-troek rrdn line rojlroad 16 mi, Lunp Sun 2,460,000
Tclephone and tronsmission linces "o 20,000
Continzeneios 07 248,000

T8, 00
Engincering and overhend 10% 273,00

Total
Rights »f Woy and Land

Land 3,850 ac, Lunp Sun 200,000
Buildings purchascd 170 sets " M 180,200
Corwtery rolocation 8.0 praves "M 25,0050
Wator rights oo 20,000

75,000
Lemal overhcad and goneral oxpensc 20% 5,000

Total
Highwoy Relocation

16+20t Bit, Mae, stato highway
1-foot gravel town roads

19,6 ni.,
5.3 mi,

Lurp Sum 1,321,000
e 185,500
135563500

Contingencics 10% 150,500
—T,%57,500
Ensincoring and overheod 10% 166!000

Total

Grand Totzl Copital Cost

Total Annual Cost

Ay, 026,100

5’ ,01 3 (\OO

870, 000

1,823,500

89,720,006

8

s 5&03330
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(2Li) West Canaan ~ No, 66.~ (a) General.- West Canaan Reser=

voir, on the }nsocoma River, Noew Hampshire, about 19,5 miles above its
junetion with the Commnecticut River, is outlined on Plate Ne. 130, Tho
dom slte is about 1-1/2 miles cast of West Canamn, New Hampshire, and
tho rosorvoir oxtonds upstream on the Mascoma River, about L miles, to
the low toilvnter of the oxisting dam (R. S. Roby) just bolow Canacn
Conter, and up the Indian River sbout 2-1/2 milos to the lowar limits of
the Village of Camaan, 2il in the Town of Canaan, in the County of Graf-
ton, Tho drainage arca of 80 squarce milcs is hilly to mountainous farm
land and woodsy The flocd=stornge capacity, s proposod, will provido
for about 6 inchzs of run~off from the drinuge arca above, or obout
25,700 aero=foct from omoty roservoir to spillway-crest, Tho floedcd
arca at spillvay-cercst, 89%,0 mesel.,, will be about 1,370 aerisy about
550 cerus is thiekly woodod; about 370 acres is swomp land eovorod with
low brush, and about L50 acros is low hay lond,

(b) Highvmys and roads.~ Statc Highway No. I will neccd ro-

location, It is proposcd to locato it to thoe south of the rosorveir, the
now location boing about L6 milos. Tho construction will imvolve o
great deal of sido-hill grading in heavy bouldors; the pavement will

bo bituminous mueadam,

{e) Railroads.- About L.7 miles of singlo=trnek moin linc of
the Boston and lMrinc Railroad will ncod roloeatian, It is proposcd to
loeate the railrond along the south rim of the rescrveir., In ordor to
koop the grodo within a maximum compensatod grade of 0.7 por cent, it
will be nocessary to start the rolocation back at the Enficld-Cannan
Town Lino, thonee bearing off o the southcast, and thenec back along tho
roscrveir, The line will be about 1,000 foct longer, but the final
gradc as o thole will bo better thon the oxisting gradec beotwoen Enficld

and Connon,
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(d) Othcr publie works,- About 1.6 milos of tclephono line

end a like distoneo of cloetrice powor distribution pole linc vwill ro=
quire rcloeation, It is proposod to locote thom along the now highvoy,

(c) Dam.~ A genoral dusign of tho dom ond the arca and capa-
city curv.s arc indicated on Plote Ho, 131,

(1) Goology.- Little is definitoly knoim of tho subsur-
foee conditions, Tho river has cut deoply into glacinl doposits, and
the loeation of tho rock floor is wccrtain, The overburden is camposcd
essentinlly of o mixture of sand, growol, ot rock flouwr, Numwrous large
bouldors are accumulated in the stroom bad, on tho villey slopes and
in tho higher ground on cithoer side.

(2) Avnilablo materials.~ Concrote aggregates moy be

obtained upstream within 0.5 mile. Serooning ond wmshing of the scnd
and gravel deopesits is dosirable, Crushod cobbles and boulders will
furnish o supplementary supply of coarsc apgregote.

(%) Dam and appurbonant wrorks.- A conercto, grovity-

type dom, is proposcd, 610 faot long, oxtonding across the ontire valloy,
It will consist of an overflow scetion 270 foet long on tho lof't, with
n gate scetion 24 foot long to the right of the spillumy, and the ro-
maindor non-overflow scetion. The top of the non-overflow scetion v4ll
be ot clevetion 901,00 me.84le, or 53 f2ut cbove the stronm  bed,

(i) Altornobe.- No altornote is propoused,

(5) Bmwbanlmont.= Wo cubanlemont is proposed in comoetion
vith the dom,

(6) Spillway,- An open concroto overflow scetion, 270
foot long, with o crest at 893%,0 n.sele, i1l bo provided across tho
prcsont ehnnnel and oxtondod on to tho left hank, The loft ond will be

koycd inte the rock with o short non-cverflow scction cbout 55 feot long,



THth o surcharge of 8 feet to tho top of the non~overflow dam, the dis~
charge capacity of the spillway will be about 22,000 c.f.s., or the
equivalent of obout 215 second~feet per square nile of drainage area
controlled, The stilling effect rosulting from a well-filled channel
below, cnd the stablility offered to the natural stream bod by the mat of
heavy boulders, will prevent any domage from the use of tho spillway.
(7) Outlct.~ A mass-conerote gate scetion 2l feot long
will be provided at the right ond of the ovorflow soctiong the gato
house to be loented below the axis of the dum, with opcerating floor ab
Elovation 870 m,s,1l. 4An opproacheond=exit chonnol 30 fect wide will
be excavated, tho sides and the bobtom to be linod with conercte. The
gates, two 6 x B-foot gatos, with rescrvoir level at spillvmy-crost, will
dizcharge ubout 7,600 sccond-Lcot,

(8) Plan of construetion.-~ Beforc construction can

procced at the dam site, it will be ncecssary to rcloeate the railroad
and highvay, vhich will roquire about oo working season, To start the
dam construction, the gats scetion will be built, the nar channol modo,
and zotes instolled, Tho streom will then be diverted through the

gote scotion and tho spillwny built: ond, finally, the non~overflew
scetion will bo ecomplotod, Tho whole job of railrond and highwmy rolo-
cation, togethor with tho dum construction, is cstimted to rogquire
about Z0 months, or two constructim scasons,

(3) Conscrvabion storago.=~ Conscrvobion storuge for

power to the oxtoent of about five inches of run-off or 21,300 acre-foot,
in oddition to the storage for flood comtrol ic justificd, and cm be
ey

obtained ot o ndditional cost of 37Ll,000 or o total cost for the do=

velonment of 12,020,000,
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WEST CANAM - o, 66

N A

COST BESTIMLTE

g+ i

Item: : s Unit 3
No,: Item : Quantity : Cost 1 Amount Total
1. Construction
T Clearing Lump Swn 8 1,900
Stroam control moow 6,000
Exenvation, carth 15,4400, ey $0.10 5,360
Excevation, rock 9,500 cy 3,00 28,500
Conerectoe, plain 13%,000 oy 10.00 150,000
Conercto, roinforecd 3,900 cy 12,00 16,800
Roinfcreing stocl 600,000 1bs, 0.06 36,000
Gavos and machinery Lump Swn 30,000
Gate housc and misccllancous "en 13,000
“297,560
Contingeneics 204 59,000
35T 5 000
Enginecering and overhoad 15% 54,000
Total - 4 L11,000

Recloenticn of Rodlroads ond Utilitici

SInglo=track branch rallroad
Telephone and transmission lincs

Contingeneics

T L

=

Fnrincoring and ovorhead

Tobal

Rights of Way and Land

Land
Buildings purchascd
Ulnter rights

1,Li00
16

Logal, overhcad, and goneral cxponsc

Total

Highway roloestion
20-'t, Dit, gravel

Contingenecics

statec highway

L.6

Irgincering wnd overhond

Total

Groand Totol Capital Cost

Totel Annual Cost

mi, Lump Sum 820,000
mi . 11 1] 5 . OOO
525,000

10% 83,000
008,000

10% 91,000

ac, Lump Swa 35,000
sobs "M L5,000
1n " 5" OOO
85,000

207 17,000

mi. Lump Swa 218,500
10% 21,500
102,000

B 999,000

102,000

260,000

51,776,000

% 10l 800
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(25) Mascoma Lakc = No, 72.- (a) General.- Mascoma Leke Rescr-

P

voir on the Mascoma River, New Hampshire, about 10,2 miles above its
junetion with the Comnecticut River, is outlined on Plate No. 136, The
dem site is located about 2 miles west of Enfield, New Hampshire, and
the reservoir includes Mascoma Lake eoxtending up the Masooma River 2-1/2
miles and up the Knox River a like distance. The dam sitec and the lower
3/t mile of the roservoir lics in the Town of Lebanon, the romainder

of the reservoir in the Town of Infisld, all in tho County of Grufton,
The dralnage area of 153% gquarc miles is hilly farmland for the most
part, ombracing scveral villages. As proposcd, the flood storage capa-
city will vrovide for about 2,1 inches of rum-off from the gross drain-
age arca above, or about 17,000 acrc-foot as o surcharge upon 11,400
acro=fcet of power storsgo, The flooded aroa to the spillway crost,
59,0 mes,1l.,; will be =zbout 1,620 acruia, about 1,LLOO of vhich reprosents
tho cxisting Mascomo Lako surfacc. The 220 acros beoyond the oxisting
lako outlinc oomsists mostly of boaches for a part of which only flowmge
rights will bo procurod; about 30 aercs will roguire ourchaso, ineluding
15 sots of bulldings, About 60 summcr cottares and 10 boabt houscs will
need raising on their foundation, by various amowmts ranging from 2 to
8 foet,

(b) Highweys and roads.= MNo highvmys will nced rclocation,

but soveral amall culverts ot tho uppor ond of the lake will nood %o

be rnised, A new bridgo across the lioscoms Rivor, on tho Shakor high-
way out of Bnficld will be required, .lso «w new bridge across tlw loko,
This Shaler highvwwy will nood to be detourod during cxtrome flood stagos
owing te the flooding of tho railroad undcrposs.,

(¢} Railroads.= About 1.7 niles of main line trrck and ono

milo of siding of the Boston and Maine railread vill be raiscd obout
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5 foot,

{d) Other public works.=- Nonoc other invelved,

(e) Dam,. A gonecral dosign of the dam and the aroan copa ity
curves arc indicated on Plate No, 137,

(1) Goology.- Dotalled informatlon ast o subsurfaco
conditions is lacking, The rock surfacc undorlics a glacial overburden
of unecrtoin thickness, An ostimatc has beoen preparcd basod largely
upon cxplorations by moans of soundings and auger borings, which indicatoed
ovidonec of roek on the loft benk noar the sbroam, Tho right bunk is
composed of a mixture of sand, gravel and rock flour, togothor with
boulders,

(2) Avnilable materinls.~ Sond and grovel deposits arc

availabic within €,5 milecs, for uso as concrote aggrogate, Scroening
and voshing arc desirable, Embankmont matorials consisting of sand,
gravel and rock flour may be obtained on the right bank within 0,5 mile,

(3} Dom and cppurtonant works.- A concrobe gravity-

type non-ovorflew scetion is proposod for the left abubment, o conercte
overflow and gatc scetion across tho main channel, ond o rollod=carth
fill on the right bank, The total length of dom is 920 foot, 5LO {oot
being carth £ill with a top clevotion of 776.0 m.s5.l., 4O foot above
the stroom bed, The corth £111 will be open at the railread, The opone-
ing is supported by rotoining walls provided with grooveos to rocecivo
stop logs in casc of oxtrome flood, Considering o surcharge of 12 fecot
on the spillway crost, the non=overflow conercte soction will provide
for no frocbocrd, the carth £i11 will provide for o S=foot frecbeonrd
abave the surchargae,

(L) Altornatc.—~ ¥No :ltornote plon is nroposocd,

(5) Emwbankmont.= Ths rolled-carth fill will be mado

20 foct wide on top. It will consist of an imporvious coro from top to
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bottor, koyed into the ground with a cub-off scetion about 5 foct doeop
along tho axis of £ill; side slopes of thoe core will be 1 on 1-1/2,

The corc will bo brelked by a scebion of porvious matorial on both the
unstronm and downstream faces, the outside slopes to be 1 on 8-—1/2; the
upstroam slopec will be paved with riprap, The loft ond of tho curth
£i11 will cbut conercte rataining walls ot the gote house scetion,
Materials for the carth £ill will bo obtained from borrow ncar the
sitc, tho spoil from thoe spillway wnd chamnel oxeavation to be utilized
as adrptable.

(f) Spillway.- An open gravity-type comeroto cvorflow
spillimy section, 170 foct long, will be Luilt on the rock ledge in the
main channcl and coxtending into the loft bank, The left ond will be
koyed into the slops with a short noneovurflow scction of concroto.
YAth o permanent crcst at Blovation 759,0 1m.s.l., the dischrge capa-
city under a 12-foot surcharge will bo about 28,000 c.f.s., or the
squivalont of 18l socond=-feot por squarc milo from the drainage areca
above,

(7) Outlet.,- A mase-concrete gobo soction 50 foot long

77111 be rrovided at tho right end of the spillway. The cxisting stream
bed will be cxeavatod te allow an ultinmote draw down of the Mascoma Loke
to Elovetion 737.0 mesel.s The pgato 8ill will bo mado Elovation 737.0

and 2 50-foot wide free inlot shnnnel ho the g:jaté scetion will be dredgoed
back o the 735,0 contour of the lalw, On the dovastroam side of tho
gabe seetion, the levw wvmtor chammcel 1riil be drod-ed for o distoneco of
severnl hundred foet to provide frae discheargo at low stages, The epn-
city of the L - 6 x B=foot gates is abeut i times as mueh ns would be
necded for flood control purposcs., This is beeauss the cublet capacity
must bo odopb-ble o the needs of the power imtorcsts who wdll take the

water vndor low honds, Wore all #obos oooned under o maxinum hood, ot
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a flood time with resorvoir lovel at spilluny erost, tho cutlot dischargo
eapacity would be chout 5,000 c.f,s,

(8} Plan of construction.~ It is proposcd to uso the

existing dem and outlet for stroam contrel during construction, Tho
pronoscd gate sceotion and walls on tho domstreom side vwill first be
constructed, the carth=fi11 started, and the drodging of the cutlot
below the dam completed. Then for o short period the old dam will be
opened, the lake drawn down and the new inlet charmel cxeavatoed; con-
ploting the upstrcen rotaining wall and carih~fill at the same tine,
Tho flowr will then be diverted through the nor gato scetion and the
spillimy scetion built, finally, the non-overflow scetion in the left
bank vill be complotod and tho upstromm tee of the corthfill riprapped,
The time cstimated for construetion is abowbt 10 months, or onc long
worliing sosson,

{(9) Consorvation stormygc.- The nroposal for £1leod

constrol consorves about 11,400 acre-feot of oxisting power storage,
To provido additiomal power storage is not ceanomically justificd owing

to oxponsive relacatioms and rights of oy required,

{(Tuble on folluring pugo)
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MASOOMA LiKE = NO. 72

COST _ESTINMATE
Ttam: : :  Unit :
No, s Iton - -Quontity ¢ Cost 3 Anount @ Totol
l. Construction
Clearing Lump Sum & 2,300
trcam control o 4500
Bxcov tion, oarth 22,000 c,y.  £0.40 8,800
Excavation, rock 55500 ¢,¥. 3.00 19,500
Embankmoent, rollod-£ill h2,000 e.y. 0,80 33,600
Conerate, plain Te500 Coye 10.00 945,000
Concrote, roinforcoed 2,300 c,v. 2,00 27,600
Reinforeing staocl 550,000 1bs, 0.06 21,000
Gates and zachinery Lump Sum 35,000
gaks housc ond niseollancous n " 12,000
261,700
Contingoneics 20% 52,700
31, T00
Engincering and overhend 15% 47,000
Total T 5361,000
2. Reolocotion of Railronds and Ubilitics
Singlo=frciel bruavich rallroad 1,3 mi, ILump Sum 161,000
Contingoneics 10% 16,000
~I77,000
Enginccring and overhead 10% 16,000
Total - 195,000
3. Rights of ¥Way and Land
Land 200 ac, Luap Swn 15,000
Buildings purchosed "ot 115,000
Woter rights e 10,000
115,000
Lognl, overhoad, and ganoral cirpensc 205 28,000
Total T 168,000
L, Highway Bolocation
Bridecs il culverts Lurmp Swa 180,000
Contingercios 10% 18,000
178,500
ingincering and overhoad 10% 20,000
Total = 218,000
5. Grand Copital Cost 39L2,000
6, Total Annual Cost L B7,400




(26) Stocker Pond lo,. 5%A .- (&) tCeneral.- This reservoir, on

Stocker Broolz, which is tributery te Croydon Brunch of the Sugar River,
New liompsiire, is outlined on Plate No, 9. The dem site is locsted

about 3/, mile ecst from Granthe ', New Twipshire, and the reservoir

extends vpstrear tbout %-%/L niles alang the tovm line of, and into

the Towns of Granthem ond Springiield, ol Sulliven County., The droin-

age arec of 35,1 squore miles is hilly form land for the most rort,
embracing e number of villege cormmunity centers,. 48 designed, the stor-

age cnpecity would provide for about (6,0 inchos of run-olf from the
witershed cbove, or abovt 11,%00 cere-fect.  The Plooded aren ot the spill-

woy-crest (1,0%2.0 m.s,.l.) would be 1,000 ccres, clessilicd vs fellows:

(1) Agricultural lond..... 600 ceres, of low qurlity,
inclueding 10 sets of builcings,

(2) Posturcl=nd saveeesses Includcd in (1) above.
)

Vorded 10d wessesssv. GO0 neres.

N

I3
\

c

-
_—

(ne cemoteory corsisting of L50

1D

croves vili need 0 be roloccted.

Lo

L)Y Toms, ofce seeinanv.

(b} Hizghwny and ronds.- Proposcd relocstion of hizhvayns are

e st st e . S

indicotcd on rcserveir mep, Plato Yo, M. Highev relocation will renlace
the Granthan=Springfield stete ald road zol will be bituminovs mncodan
constructinn four andé feouretenths (1) miles long, cighteen (18] foot
wide. The proposed releocation will begin below tic dam site ncar tho
Villare of frantham, runnirg in a sovtherly dircetion toverds Cranborry
Pond, around the reservoir torard Senborn fond, L loeel dirt read will
be improved for 1.0 miles of this relocetion, wihile 2,8 miles will be

now road.

(c) Vailreosds.,= Ho reilrosds will be involved.

Othe uvhlic worrks .- o milo ol courtry toleophors ling
d Oth-r publ 1§ 1 Lry telophe 1i

will requirs relccotion,



(¢) Dani= The genorul dosign of the dom, the arca and capas
city curves, and tho goolegieal fornturcs arc indieatod on Platces Nos,
95 and 96,

(1) Goology. = Granitc gneiss cccurs at spillvny olovation
in the right abutnermt bonoath 20 feet of very compaect sind, rock frog=
nonts, and roek flour {glacial till), The rock surfacoe i3 oxposed in
the stream, but dips southeorly beneath thoe left abubmont, This abul«=
mont 18 composcd ossontinlly of the swe glacial t111 as that in tho
right asbutnont,

(2) Availablo naterianls.- Sulbable impervious materianl

for tho relotively smll crbanknont volwie is aveilable near the site,
Excovation of overburden for the spillimy in the right abutnont will
furnish a pertion of the mmbankmont material, Sindlar oaborial is also
available in deposite within 0,5 0ile upstrean, Gravel and sand do-
posits for pervious ewhmmkment comstruction, and for conerote aggrogate,
arc leented about 1,0 nile upstrenil, Hlinination of roek flour in tho

fine ngproente is dosirable.,

rock danm across the rain chonnel, rith o conerchc abutnmont and sido=~hill
type eoncrote spillway on the right bonl, 1ls propoascd. Tho total longth
of the ombulawnt is 360 fock., Tho top olevation is 1,007 m.s.l., or
about Li3 foot above thoe stroom bed. This will allor for a frechord of
5 feet ahove the wmoxinuem floed-linc,

¢ Altornoto.- No cltorncte plan is proposod,

(5} Irbon'micnb.- The rollced certh-fi1l and rocls orbanle-
nent will bo 20 oot wride en tope It is to consist of an inmporvicus corc
from top to bobtory, koyod into the ground with o cub-ff soection along
the oxis of tho dom, sido slopes of imporvious coro to bo 1 on 1-1/2, Tho

core is to bo backed by a pervious scetim on both up and dovmstroan
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faces, the outsido slepe of cuch to be 1 on % froa botton up to within
15 fect of the top, the top 15 fuct to be 1 on 2-1/@. The upstrean
slope will be paved with a 2-1/2=foot layer of riprap: the outer layer
of the dovmstream section will be built of heavy cobbles or field stono,
with a rock-filled trench about 5 fect deep wlong the toe to provide
for subsurfoce drainage, For the most port, materials from the excavoation
will be utilized, borrow being resorted to as needed,

(6) Spillway.- 4an open concreto-weir type spillway
55 feet long is to be provided on the right honk, The dischoarge will
be carried around the end of the dem, in a conerete-~lined chonnel ox=
cavated in rock, and returned to ths river wcll below the too of the
dam, With the pemanent crost ot Blevefion 1032,0 mes.l., the discharge
capacity under a 10~foot head (the maximum flow-line) will be about
541400 sccond foct, or the cquivalent of about 1%l sccond-foct por square
mile from the drainage arca controlled, Tho freobonrd of 5 foot will
be above this 10=foot surcherge, No conbrol will be provided, Tho dis-
chargo end of tho spillway chaonnol will bo loeatod for cnough downatroom
from the toe of the dom, and tho discharge so guided that any resulting
scour will not reach tho dam,

{7 Outlct,~ A reinforced conercte condult, located on
the right bank, snd having a cross=scetional arca of L2 squarc fect,
will provide for strecam-control during construction of the cmbankmont
andg for resorvoir-contrel lator. No gatos aro to bo provided, the resere
voir acting as o retarding basin, Undor the oporating head {spillvmy-
erast) the outlet capacity will be chowt 1,400 sceomd-foot, A reinforcod
concrote stilling busin is to be provided ot the disehnrge ond o pro=-
vent scour; the water will be carricd aboub 60 foet below the dovmstroom
too of tho cmbankmont,

(8) Plan of construction.- It is proposed 4o construet
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first tho cutlot and stilling basin for stroume=control wmd prepare the
ground for the cmbankmeont; thon, the spillwny is to bo cxcavoted, using
the spoil in the ombonlanent. Finally, the ombankmont will bo caapicted
and the spillway chonnel lined. The upstream side of the cmbankment

is to bo riprappod as tho £i1l progreosses, The timo cstimmted for
ecanstruction is about sovom months, or onc construction scason,

(9) Conservation storago.~ Conscrvation storage at

this sitc is ceonomically justified to the oxteumt of 8,770 aerc-fect
or 14,7 inches of run-off, which will raiss the spillvay to Elevation
1039, The additional cost of providing this stomge is 382,400, mking

o total cost of £592,000 for tho developrient,

(Table on folloving pagc)

s
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STUGCYER POND - ¥0, 53A

COST ESTINATE

ITtem:

Mo

1.

2.

5

L.

..

.

Ttem

.

Construction

Clearing

Strecrm control
Excavation, ecrth
Bxcavation, reck
Ernbanlment, enrth
Conercte, pinin
Concrete, reinfoveced
Aeinloreing steel
Miscellaneous

Contingencies

Enginearing and cverhend
Total

: Unilt

Juantity Cost :

500 ae, Luinm Sum
it it
50,000 ey, 2040
%E,OCO Cu¥s W50
STL000 eLr. 050
2,500 cay. 1200
300 €uye 111.00
GC,000 1bs. 0.06
Liump Suin
204,
157

Reloccotion of Rallroands and Utilities

Telephone lince
Contingencies

Engincering and overhend
Total

Rights of Vay and Lend

Grand Total

Lend
Buildings purchased
Cenctory relocetion

Legnl, overhead nnd general expense 204

Total

Highvay Relocution
20-f, Torvin stote hipghwey, Lridpe Ld;

Contingencics

Engineering ond overheowd
Totol

fenital Coct

Totel Armurl Cost

1 mi,. Lump Sun

107

104

1,200 =ac,
10
150

Lutnp Sun
Sets 1 it
groves Rl

i Lunp
1G5

107

23,500
£ ,000
20,000
27,600
20,100
%0, 000
2,500
5,100
2,000
100,200
27,800
75,000

D , 000

500
gl

TTTRED

2,000

197,500
19, 500
317, 500
21,200

e et e

002,000

£00
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(27) Ludlow No., 36.~- (a} Goneral,- ‘the Ludlow Resorvoir, lo=-

cated on the upner reach of the Black River, Verment, is about 28
milss abeve the junetion of the Black 2nd Comnceticut kivers. The
dam is locotced about throo-quarters of a mllc northwest from Ludlow,
Vermont, and the resorvelr oxbonds upastroonm about L=3/l miles to the
Village of Tyson, at the head of Rescuo Loke, lying almest wholly in
the Tovm of Ludlow, cxeccpt wherce it touwchoss the lowor limits of Tyson
in the Torm of Plymouth, 21l in Windsor Counby. The 56 sguare milos
of droinage arca is hilly to meuntainous; the hilltops are wooded

and some of the hillsides are farmed, As designed, the storasge capa-
city would provido for sbout L5 inches of run=off from the wntorshed
above, or about 13,400 nerc=foot from empty rescrveir to spillway
ercst, The flooded ocron ot tho spilliny crast (1,057.0 TeSels) will
bo about ALO ceres, obout 320 aercs of which is Ruscuc Lake; the romninder
iz elassificd as followss

(1) Agricultursl land eewes 240 cores of considerable
value, ineluding chout 20
sxts of bul ldings.

(2) Pasturcland seeseesesss Included in (1) above,

(3) Tooded 1and seeesecssss 80 acres,

(L) TovmsS, CLCs essesssassa 2bout 50 summer cobttuges lo-
cotod around the Iake wrill
reguire removel to highor
pround,

(b) Highweys and mads.~ 2,1 niles of 20-foot-widec, concroto

statc highvmy and 2,7 miles of 18-foubwwids, bituminous macadom will ro-
quirc relocz:tion, About a holf-mile of cormceting rond ncross tho roser-
volr must be raised snd will roquire consbruetion of a bridge, The ten-
tative plan of releeatiam is sketchod on ro.sorvoir map, Plate No, 10Q.
(c) Rajlroads,~ About a mile of railrond skirts the lower

right ond of the resorvelr, but it is locatoed well above the resorvolir
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lovel,

(@) Othor public works.~ About 10 miles of telophone and

troasmission pole-line will ncod to be relocuabed,

(o) Dam,~ The goneral dosign of tho dam, the arca and copa-
eity curves, and the geologie featuros are indientoed on Platos Nos.
101 anad 102,

(1) Goology.= The right chutmont riscs stecply from
river lovol and is formed entirely in schist, The rock surfuce dips
crnatrmrd te undetermined depths bononth the rivor and tho lef't abubment,
Interstratified sand, gravel, roek flowr md cebbles are depasited
undor the flood plain and the left abutment.

(2) Avoilable motorials,.,- 4s the spillimy wmd outlot

conduit will be construetod in rock in the right abubmont, and sinee
imporvious rollod-fill nnterial of fine sond and silt is avodloble in
the valley botbon vilthin one-half mils upstream, ample suitable matorials
are ovelilable for o rolled-fill dam with hoovy rocl shoulders, Largo
quantitics ~f sand and gravel suiteble for porvious abanlment as woll
as For conercts aggregato arc availlable upstrerm along the lower left

or ¢ost side of the wvallcy, An cltemative borrow arca, containing
material suitable for all purpcscs of ecmsiruetion, is locoted within
1/2 nile eret of the loft abutmomt,

(3) Danm and appurtunant works.- A rolled oarth-fill

—t

aeress the noin river chomnel is proposcd, with o spillvmy, apart
from the cmbankmont, cut through the rock £ill in the right bank. Tho
length of the carth=-£i11 will be cbout 570 fect: tho top clevation at
1,072 m.s,1l. rises chout 8% feot above the streomm beds it will allow a
frocborrd of 5 foot above the spillvey-design floed,

(L) Altornate.- No ~lternoto plan is proposed,

{(5) Embankmont.- Tho rollod carth-fill will be 20 feot
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wide on top. It will consist of an impoervious core from top to bottom,
A eoncretoe koy wall will bo provided at the rocl surfaco on the right
bank to the odge of the rivoer, on the left bank a troneh filled with
inpervious nmaterinl will bo provided, The impervious core will be
backed on both the upstremn and dovmstroom  faces with o pervious sce-
tion, with ocutside slopes of 1 on % from bobtom to within 15 feet of
the top, the top 15 feet to bo 1 on 2-1/?.. To prevent scopoge through
the left abutnent an impervious blanket will be provided under the
upstream pervicus scetion and above the upstroan tec, At the dowm-
streom slopoe o rock-fillod trench will provide draimge, The £ill
naterials will e obtained mostly from borrowr »itsy spell from tho
spillvoy excavotion will be uwtilized vhore cdoptoble,

(6) Spillway.- A 172-foob side-channcl spillwny can-
structed in the ledge o the right hillside, will discharge flood wotoer
into an cpen rock cut lined with conercte, which will carry the discharge
through the hillside, roturning it to the river about 500 feoet below
the toe of the dam, YAbth a pemarent crest ot 1057,0 1,.s5,1., the
enpacity wnder a surcharge of 10 feet (moaximun flood lovel) will be
about 17,400 c.f.s,, or the cquivalent of %10 second-feot por squaro
mile from the dreinage area aubove, The sp illt'r::_y will be opeon and
without control, The guality of tho rock and the distance downstreon
from the dam at whiech the spillway dischorge roburns to the river are
belioved adequato to prevent any domnge te the dm,

(7) Outlct.~ A semicircular reinforcod=coneroto conduit,
congtructed in a roek cut along tho right hank, will provide for strean-
control during the construction of the carth f£ill, and for roscrveir-
control Iater, It will have o c¢ross=scetional crea of 98 square foet,
and with pond at olecvestion of spillwoy crost, the Jdischarge eopacity

will he )4,500 cofes, At tho ontrmce, threcoe castestool sluicc goten
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together with ons onergency gate will bo provided, The gotes will bhe
rochonicnlly cporated from a gate house immodiately above; the housc
will be aceosgsible by way of a scrviec bridge comnceting with the top
of the owbenkment, At the dischargze ond, o roinforced-concrete still-
ing bosin will return the water to the mvor woll below the toe of

the Aan,

(3} Plan of construetion,- It is proposcd first to ca-

struct the outlet and -ate house, including scrvice bDridge picrs, The
stroam will then o Aivorted throwh the owlot and the rolled-f£1ill
ormbankment congtructod simultancously with the spillvmy oxcavatiaz,

The impervicus blonkot and riprap will be placed as the fill progrossos,
Finally, the spillway weir will be comstructod, the spillway channol
lingd, =nd the serviec bridge construeted, It is cstimated that the
time of construction will be about oight ~onths, or o full wrking
soason,

(9) Consorvatdiom storcge.~ Not foasible, & highor

spillvay lovel will cause oxceossive properbty damcpge at tho Village of

Tyson in the uvppor oend of the resaerveir arca,

{Table on following page)
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UmLU{-No.Bé

PSR

COST W8T IATE

-~ W

Ttor: : : Unit @ :
No, 1 Tton + Juantlty ¢ Cost 3 Jowounb: Tobol
3}, Construction
Clocring 250 ae, Lump Swum § 20,000
Stroam econtral moon 11,000
Bxeavation, 2arth 23,200 cy 40,10 11,280
Bxoavation, rock 121,000 ey 2,00 248,000
Boclkfill ot strueturcs 15,300 cy 0.60 9,180
Fmbanimient, rolled £ill 315,000 cy 0,35 110,250
Conercte, plain Le600 cy 10,00 L6é,000
Conercte, roinforcod 5,300 cy 12,00 63,600
Roinforeing steol 520,000 lbs, 0,006 37,200
Getos and mochinory Lump Swm 46,000
Gote house and misccllancous " i 10,000
05,510
Contingoneios 20% 121,490
S U005
Srgincering and overheod 15:2 109, 000
Totold — B34 ,001
2, Reloncction of Railroads and Utbiliti s
Toloollone ond Lrongilssicn pPolc LiLics 10 mi, Lumap Sum L, 500
Contingoneics 107 500
5,000
Inpincering and overhead 10% 500
Total T 54500
%3. Rights of Woy oand Land
Loend 1,200 oc, Luwap Swr 58,000
Buildings purchasecd 50 sets " " 140,000
Tater rirhts, abandoned Ao roon 2,000
E00,000
Loegol, overhoad, and goneral ownonsc 20% ha 000
Total - 2lig, 000
L. Highiny Telocatinon
Strte highwmy, 20-£t, conercte 2.1 mi, Lump Sum 158,500
State highvmy, 18-0t, tarvin 2.7 mi, " " 128,700
Torm road, 16-ft, gravel, bridgc UJdpmi, v 39,500
RGO
Contingencios 10% 3% 4300
TEB0, 009
Ingincoring and sverhead 109 36,000
Total 396,000
5e Grand Totol Capitul Cost 11,477,500
6. Totnl ‘mnual Cost 586,000
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(28) Porkinsvillio = We, Th.- (a) Genoral.- Tho perkinsville

Reservoir, locuted on the Blaek River, Vemont, about 12,5 miles above
the junction with the Commecticut, is oull ined on Plate Mo, 1%8. Two
dams are required, one at Perkinaville on the Black River, the other ot
Amsden on the Horth Bronch of the Black River., The Perkinsville dom site
is located about 0,% mile north of Perkinsville, The imsden dam site
is loexted obout 0,1 mile north of ‘msden, The rescrveir on tho Black
River extonds upstream about 2,7 miles, an? on the North Brunch o simie
lar distance. Most of the resorvoir is in the Townm of “Tothersficld,
Wirdsor County, Vorment; n smldl part is in Covendish, Windsor County,
Vormont, The 1L2 square miles of druinag s aree is hilly, mestly covered
with woeds and brush, .4s dosignod, the capaecity 1s six inchos of rimn-
off from the watcershed, or 1;6,200 aere-=toct, The flocded arca of 1,350
aeres at the spillway ercst, Slovation 535,0 mes.l., is classificd as
follows:
(L) Tilloge 1ond essveasseess 707
(2) Pasturclond seevesea-sses 157
(3) toodod 1ond eesevsessesss 15%
(L) Tovms, obc. sesevscessss. Communitios of Groonbush,
Amsden, ond Dovmors ineluding
Li0 scts of bwildings and onc
eomotery,

(b) Highways ond roads,~ .bout L,7 milos of Stato Highway

Roube 106, consisting of 2l-foot gravel, will bo rcloentoed; also, 2.0
miles of 20=-foot, grovel, Stoabe .id Rowd and 0,6 mile of U=foot gruvel
connceting read will hove to Lo built, The rolocited road will include
throe large bridge strueturcs. The geoneral plum is indicatod on Ploto
Wo. 1%L,

(e} Railroadse- Wono will bo invelved,

——

(@) Other public works.- ®ight milos of telophono and trans-
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mission polo line will roguire rolocation,

(¢} Dums,- The gonoral dosign of the dams, the aren and capoe
eity curves, and goolodical featurss arc indiecated on Pluto No. 137,

(1) Goology.- 4t ho Porkinsville site, on tho Black

Rivor, rock outerops above the terrace foming the left bunk and undor~
1i.s it at on uwnknovm dopth, Surfuaco feoturos indicate that rock riscs
boneath the right abutment, but this inforence has not boen verified by
borings, .1 carth ombankmont constructed ac o rolled £ill is proposed
with a tumel conduit on tho right bands, ..t the aimsdon sito, on North
Branch, massive granitc oecurs throughcout the right abubmont, Similar
rock, togothor with romants of o figsured schist, crops out on tho
loft bunk, Twe borings wore drilled, which, togethor with the numerous
surfucs cxposurcs, showed roek to boe ot o nusdimum of cbout tun foot
below the pround surface, and rovoealded a foundation condition ortircly
adequets for the eoncrote dam whieh is proposcd,

(2) iwvailablo matoricls.~ Suitablo mmterial for rollod-

£ill construction is availadble within 0,75 milc of the Perliinsville
site, ltock for toc construction and riprap ey be obiained from the
tumel execavution, supplonanted by an wdditional quantity from bouldors,
acowmulations and quarry stone., L% the Dasden gite, sond wnd grawvel
suitable for conerateo aggreogate are ovailables on tho right bonk upstroon
within 0,5 mile, /mn olternative sowee of conerote apgrepate 15 Joeatod
dovmstraom on the loft brnk within 0.2 milo,

(3) Dams and appurtenant 1'.rox;1c_§_.- a4 rolled-~fill carth

dom i propeoscd ab tho Porkinsvills sitc. Tho conerote spillwny will
ba an ogeou=socklon overflew don, locntod at the lmsden site, Tho

longth of the carth=f£ill scetion is 2,540 foot, and the top clevation
is A48 m.s,.1,, or 119 foot abovo the stroom bod, This wllows @ froc=

board of five fcot above spillway=-design flood, Tho spillvmy scetion
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has o crost olevation of 635 m,s,l,, cbout 52 foot above the strean bed,

(J.L) _1:)}_1"’:9’.- Tvwo dilos ere rogured, Dike No, 1 1s lo-
cated about 2,000 foot southwost of the Amsdon site, The dike has a
top clevation of A48 n.s.l,, and is 270 feot long., Dike No, 2 is lo=
cntod about 2,600 foot southonst of the jasden sitey has the same top
clevition, cnd ig about 70 oot leng,

(5) Embankmont.- The rolled fill of the carth dam will
be 20 foot wide on top, It will consist of on imporvicus core from Hop
o bottor, with side slopes of ahout 1 on 1=1/2, This corc will be
baelzod by o porvious seebion on both upstroom and dowmstroma fi.oos,
the outside sloovcs of which will be o nininum of 1 on 5 from tho busc
to within 1% feot of the toep, cand 1 on {E-l/Q to the top, The upstrcan
slope will be riprapped. The dovmstroan slepe will bo sodded, with o
rock-=f111 trench drain at the too of the slepo. An impervious blaniwt is
provided on tho upstroan ground surficec adjacent to the drm, The dilkos
are of ginilar construction to tho muin dum, but with o top width of
20 feot,

(6) Concrete spillvmy.- The comercte splilwny scetion,
665 foot long, will be built entirely on rock, It is an opeo spilluway
soction, operoting with an 8-foot surcharge, mnd discharges dircetly
into MNorth Branch, Lt sach ond of tho spill-my scetion arc short none
cverflow soetions, This surcharge of cight feet wos ndoptod as the most
ccencriienl boeause higheor surcharges increased omboniment cost, md lower
gurcharz.s woro nst foasible due to the Iinmited width of the valloy. The
fischorpge capacity uader an 8=foot surchergo is 51,500 seeond-foct, or
the oquivalont of 343 sccond=fout por squarce nile from the draincge oroa
conbrolled,

{(7) Outlot.= The normal flow of the Black River is



passed through o conervto=lined tuwmel lecotbed on tho right bunlk of tho
river ot the Perkinsville sito, Tho tunmel hos o inside diamoter of

12 foet, The cleovation of the tunnel invert is 5!;0 MeS.1ls 0% the intcoke
and fells on o wnlform grade to 535 m,s.l, at the stilling basin. The
longth of tho tunncl is L50 foot. Conbrol is modntoired by three 6=foot
by B8=fuot stocl Bronme gatos. The dischargso capacity ot spillway clo-
vation 635 is 5,880 c.f.s, The normal flow of North Branch is passed
through an auwbomatic outlot in the conter of the spillwmy scction, The
clovatinn of the invert is 589 m.s,1, This scparate conduit is roquired
beoeauss the ‘msden and Perkinsville rosorvelr arcas ore soeparntod by
ground at clovition 610, thus nalzing it iapessible 4o drain completely
the ‘msdon roscrvolr through the Perkinsville outlet, No gates arc pro-
vided at the _mslen outlct,

(8) Plon of construction,= It is planned to talke two

soasons to complicote congbruction, Tho conerete spilliny, nain outlcet,
and Aikeg wlll bo eonpleted in the fdrst soason, Pard of the £111 of

the Porkineville dam will alsoe be ecomplcted. The possibility of flood
betvaen scozons will make it noccessory to loove the Blael Rivor chonnel
open betweon scasons, Complebed scetions of ambonlnant will be protectod
by impervicus blankets and rinrop on the open facos adjacont to the
rivor,

(9) Comservatiom storoapo,- dditional storage for con-

scrvotion to the oxtont of 9.6 inches of run~ofi or 71,800 acro=fock
boveond that required for flood control eon be dovolope? ot an additinnnl

cost of 37,303,000,

(P=ble vn folladng poge)
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PERKINSVILLE - Mo, 7L

COST ESITIMLTE

Ttem: :  dmit e :
No,: Item Quantity 2 Cost : Amount : Total
1. Consbruction
Clearing 110 ~e. Lump Sum § 11,000
Streem control o 1,000
Excavation, carth 171,000 ey #0,L0 68,100
Excavation, rock 61,000 cy 2.30 150, 300
Excavition, tunnel 1,500 cy 10,00 145,000
Fmboenkment, rolled-fill 1,824,000 ey 0.5 820,800
Riprap, (hand-placod) 15,600 oy %,00 134,800
Conerete, plain 2h,000 oy 10,00 2l40,000
Concrete, reinforeed 7,000 cy 12,00 814,000
Reinforcing stael 1,200,000 1bs, 0,06 72,000
Gates and machinery Lunp Sum 80,000
Gato housc and miscellancous "o 10,000
1,715,300
Contingeneics 20% 343,000
2,058,300
Engineering and overhcnd 15% 308,700
Total T AR, 3A7,000
2, Rolocation of Roilronds ond Utilitios
Tclophone ond Tronsmission poic lines 8 mi. Lump Sum 5,000
Contingoncics 10% 500
~ 50
Inginaccring and overhead 109 500
Total - 5,000
3. Rights of “ay and Land
Tond 1,620 ac. Lump Sun 66,000
Buildings purchascd Lo sots " M 150,000
Yater rights noon 10,000
Cemctery relocation 200 graves "M 64000
TTR26,000
Iogel, overhcad and goneral exponse 20% 15,000
Potal 271,000
L, Highwmy Reloeation
ehi=Toot pravel stutc highwny L.7 mi. Lump Sun 353,500
Local gravel roads %, mi LA 283%,000
538,500
Contingeneics 10% 6%,500
750, 000
Enginesring and overhoad 10% 70,000
Total T ._.__.Z.T.O....._..'OOO
5. Grand Tobal Capital Cost 5,1l 000
6. Total Jnnunl Cost 5 193,100
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29%  Hydoville - No, 60 = {a) Gencral,- Hydoville Reservoir is

v l—.

outlined on Platc No, 115, The dam site is loentoed an Millcers River,
32,2 miles above the junection of the Milloers and Comnocticut Rivers,
about 2,7 miles above the junetion of Pricest Brock and Millors River,
and about 0,5 milc bolow a bridgs, in tho Township of Winchendon,
Worecester County, Massachusctts. The drainage area of 8% squarc milus
is mostly hilily, covered with sccond-grovth timbor and brush of 1ittic
value. &s proposed, tho storage capacity, oxcluding a poermanent pond
at Elcvation 840 m,s,1,, covoring 140 acrcs, will provide for about 3,2
inches of run=off from this vmtershod, or about 1&,700 acro=feet, Tho
flooded arca up to tho spillway orcst, 875.,0 mes.l,, will be about 850
acrcs, clnesifiod as follows:

(1) Agricultural lund ..e.. about 10%, including ono
nursery of U aeros,

(2) Pastureland ssssrrsona g Included in (1) abova,

(3) WOOdOd la.nd sans Ry R 90% of 1ltt10 VD.lU.G;
mostly sccond=-grovth timber,

(h) TOVmS, Otco,t-a.--o-..- The amnll Villag(:s of Bul~
lardville and Harriswville,
ng woll as one sowago-
disposal plant, ownod by
the Towm of Winchondon, will
bo inundated,

(b) Highways and ronds.- .bout 0,7 mile of loeal road will

be roisod above rescervolr lovel, The improvement will be lh=foot gravel,
Structurcs -will be provided at rivor crossings, Other loczl roads in
the rescrveir will be abandoned,

(e) Railrocads,~ WNo railroads are locuted within the arca.

(@) Othor public works.- Soven miles of tolcphono polo line

will beo reloeated,
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(o) EEE?- 4 geonoral design of the dan, the aren wd ecapa=
city curves, and the geologienl foitur s are indicutod on Plates Nos.
116 and 117.

(1) Geology.~ Rock ic Jeeply buried on the loft sido
under pervious deposits of sand’ and grovel, The rock surface ot the
rivoer lica ahout 50 focot below stbrocm lovel, riscs sbooply wndor the
right bonk, mmd crops nut above spilluay cleovetion in o knoll on the
far right side. Berend, or west of the imell, in o suddle valloy, the
rock surfacc is agnin obsecurcd, but ot borc hele 5 is situated at o
dopth of about 16 foot, A rolled=~fill orbanlmont is proposed, Tho
spillvmy will be constructed on granits, in the saddle wlley, and o
con'uit charmel will be cut in similar rock for o portion of its length
et the far right bonk,

(2) 4awvailable materials,- Mized doposits of sond and

roek flour, suitablce for the inpervious scetion, aro wuwvailable upstroan
o the rieght bank within 0.5 mile. Sond ard grovel for conercto ag-
grogato and pervicus~ghoulder construction muy boe obbuined dovmstroan
within 0,9 milc, Bouldors, culled fro: borrow rarcas, mdé rock from
rock cxeavotions, will be availoble for riprap mnd roel tocs,

(3) Domand appurtenmt works.- The dom will consist

of a rolledwcorth ill divided into throo scctions, which arc fthe rain
dam, a low dike, an? o smll dam comboining the spillwoy, The min

Adom exteonds from a point on the slope of the left bank, and erosscs the
river at o right onglo to o high point on the right bank, This om-
bonkment will be abouk 3,200 foot long, The nigh scetion of the dan

at the river vwill bo about L0 fect long, and will have o moximm height

of 65 fect, the remining 2,800 foot boing about 15 fuct hiph. Scparated
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from this dam by high ground is o low dike ahout LOO feot leng, Tho
spillvny is built into a small dan aerass o gully, which is scparated
fronm the main dam and dike by high ground., This soebicn will bo about
910 foot long, tho eonercte spillwny, including the gobto scetion, bo=
ing 180 foct long, and the carth £ill 730 foct long. Tho top olova-
tion of the corbanlmmts is 890 n.s.l,, or about 65 foot ubovo strean
bed, mnd will ollow o freochoard of about five feot above maxirnun
flood.

(L) Altornate.~ Mo alternate plen is proposcd,

(5) Frbanlmont.~ Tho rolled-£ill carth orbankient can-
taining the spillvmy will be 20 foot, tho dike twn foot, mnl the nain
dam 25 foct wide on top, Tho ¢ams will consist of an impervious corce
from top to botton, w ith tho sides sloping 1 on 1-1/L5 keyed into the
ground with a cut-off scetion along the axds of thoe dan, An inpor-
vicus blanket vill be provided, oxtending from the dovmstrean toe of
the impervious core upstrean for o distance of ton timos tho hoight of
the spillwey above tho basc of the carth secction, Tho imporvious core
will ho bhackoed with o porvious scebicn on both foces. On the upstreoan
side this pervious scetion will have an oubside slope of 1 on 3 from

the botten o within 15 foct from the top and 1 on 2-1/2 for the romin-

]

ing 15 fcoot for the entire longth of the Jams, This slope will be pro=

b

vide! with handeplaced riprap. On the dounstroam side ab the sbronn

wnstreon side for a distance of about LOO foet, bubt a 10-foot=wide born
will be provided at an olevation of 15 feot from the top. A rock=fill
troeneh at tho toe will provide for droinago. The rancining poart of

tho ‘ovmstroon side of the dams will have an outside slope of 1 on 3-1/2

from top to bottom, & gravel-fill trench at the too will provide
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for drainage, The low LOO=foot=long dike is sinilar in scetiom to the
low sceticns of tho dom oxcopt that no cub~off is provided, The entire
amount of impervious matorial for the embenlrient will boe obtained from
borrow, As riuch of tho spoil from the cutlot and spillwmy oxcavation
as is suitable will bo used as porvicus naterial,

(6} Spillway.,- 4 170-foot spillwny weir will bo o=
structed in the dam aeross o gully on the right bank, ™With the crest
at 875 n,s,l., and & 10=foot surcharge, the discharge capacity will bo
194650 c.f. 8.5 or 231 sceond=feot per squarc mile from the wotoershed
contrnllod, Conercte abubment wnlls scparabe the spillway fron the
earth sccticms, Tho spillway discharges into a channel paved with cone
ercte for o distance of about 25 foet boyond the toc of the spillwny
apron, ond rcotoining walls extond 125 fecb beyond the chunnel poving,

A Widoe coxcavation below the spillwny ond o noabural gully carry tho dis-
charge into the Millers River at o point about 1,200 feot dovmstrean
from tho center=line of tho main darm, The tobtal length of the spillway
discharge channol is about 2,800 foct,

(7) Outlet.- 4An open channel, ten feot wide, passing
through the dam at the right end of the spillway, will prevido streame
control during construetion and rosorveir-contrel later, The discharge
capacity undor the maximum operating head (spillwny crost) will be
8,250 sccond-foct, At tho conter-line of the dam o gabe scetion will
be provided, which will include ono 10 by 25~foot Stoncy gote, mechani-
cally controlled by cporating machinery -iounted dircetly above on the
gate structure, The botton clevation of the outlet charnel will be
8L0 n,s.1., This will czuse the oroaticm of a pormcnont pond covering

approximately 140 acres,



(8) Plen of econstruetion,- It is proposxl, first, te

construct the ovtlot, including the right abubmont, cloar the ground
for the permonent pond, and proparc the ground for the cribanlmomt,
The sirern will then be divertcd throupgh the ocwtleot and the ocmbinke
mentes completed, Finally, the spillwny wolr and gate strueture will
be constructod and the gato installed, It is estinated thot o cone
structirn poriod of about sevon months will bo required, or o worle
ing sonson,

.

(9) Conscrvation storage.~ Not feasible, [ higher dan

at this sitec will inwdate part of Watorville and tho cost will bo pro-

hibitive.

(Table on following pogo)



HYDEVILLE - 0, 60

COST ESTIMATE

ITtem: s s  Unit
No, s Item : Quantity ¢ Cost + Amount Total
1, Construction
Clearing 600 ac, Lump Sum § 145,000
Stresm control "o 8,000
Excavation, earth 148,000 ey $0.00 59,800
Excavation, rock 5,000 cy 3,00 15,000
Fnbanlment, rolled-fill 307,000 oy 0.45 138,150
Riprap, (hend placed) 14,400 oy 3,00 43,200
Conercte, plain 10,700 cy 10,00 107,000
Gates and machinery Lump Sum 10,000
Gate house and miscellansous mooom 12,000
~L3T,550
Contingenecies 20% 87,150
TDE5,000
Bnginecring and overhead 15% 79,000
Total 860l1,000
2. Roelocation of Railroads and Utilities
Tolepnone 1ines T 7 mi, Lump Sum % ,000
Contingencies 10% 300
X700
Inginsering and overhead 10% 300
Total S 3,600
%+ Rirhts of Way and Land
“Taond 900 ac, Lump Sum 168,700
Buildings purehascd 10 sots M7 16,000
fater rights "o 2,000
Sowage troatment plant "o 60,000
96,770
Logal, overhead, ond goneral cxpense 20% 19,300
Total T 116,000
Lo Highway Relocation
M=%, grovel surfaced local road 0,7 mi, Lump Sun 19,900
Contingeneics 10% 2,000
21,500
Engincering and ovorhead 10% 2,100
Total 8 a0
5. Grond Total Capitel Cost w77, 600
6. Total ixmmal Cost 8,100
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(37) Pricst Pond - No. 6li.~ (a) Gonoral,=- The Priest Pond

reservolr, on Pricst Rrook, Msss,, about 3,1 milos above its junction
with the ¥illors River, is outlinod on Plate NWo, 118, The dom site
is locrtod about 2,2 miles northwoest of Now Bostan and about 1,500
feoot dovmstreocam from o highvmy bridge crossing Pricst Brook, The
rog.rvoir oxtonds wpstream about 3 mileos, all but o small scction in
the Towns of Royalston and Tichondon in Worcoster Countw, in the State
of Wnesachusetts, A small vort of tho roscrvoir is in the Town of
Fitzwilliam, in Cheshire County, in the State of New Humpshire, Tho
drain~ge arca of 18,8 squarce miles is hilly, mostly woods and brush
of little valuc. As dusigned, tho capacity is 6,0 inchus of run-off
from the wrtershod above, or 6,000 aerg-foct, The flooded area of
500 acras at the spillway crost olovotion, 879,0 mes.le., is classi=
ficd as Tollowes

(1) ipricultural 2ond eieeeeceasss 107

{2) Posturclond seeeesssssssessses 107

(3) "ooded land, mostly brush and
socond g,rovrth I IR 80‘]’7:;

(L) Towns, ObC. esesesnscsecaesass NONO,

(b} Highwnys and ronds,~ About 2=1/2 miles of loeal gravel

road, 18 foct wide will have to be built, . tontative rolocation is
skotehed on the reoservolr map, Plate No, 118,

(¢) Reoilroads,- WNone will be involved,

{d) Other public works,= None would be involved,

(¢) Dam,- Tho general design of the dam, the arca capucity
curv.os, and geologionl features aro ifndicutod on Platos Nos, 119 and

120,
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(1) Goologye.=~ The site Tinclly scleoted for purposcs
of desipgn wnd ostimnbtos is situsted about 750 foot dowmstronum from
that originally investigoted., Tho roological conditions of the downe
stroom sito are fully as good os, if not bettor than, those disclosed
by borings at the upstream site, The lowest point in the rock floor
iz situated cast of, and ot a depth of, about 40 feot belaw the brook,
The rock surfacc on tho loft sids riscs bonoath a porvious coverburden,
composced chiofly of sand, which boceomes loss pervious on the right side
by r.ooson of an inercase in the roel=flour combtent., JAin corthen anboanl-
mont, constructed as rolled-fill, is propescd, Tho spillway cnd
outlot conduit will bo constructed in rocl: on the right side,

(2) Availablc mateorials,~ Sand and reck-flour arc

available for the imporvious soctions in tho highor ground on tho right
bank within 0,5 mile, Sand and gravel, suitable for pervious cmbonk-
ment and conercte aggrogate, arc alsc avallable cn tho right boank
within 0,5 mile, Procossing of conerote agzrogate by sercening and
washing is dosirable, Matorials for riprap and rock tocs may he obe
tained from rock cxcavations, and n supplementary wvolume fren bouldar

acownulntions,

(3) Dam ond appurtoncnt works,- A rolled-fill earth
dam 18 proposcd for this site., Tho spillway will be leoentod in ‘rocl-:
on the right bank, adjacont to the ond of the dum, -nd scparated from
it by o rctaining wll and Taintor pgate, Tho longth of the carth £ill
soction is 1,615 foot., Tho top clowvation is 89% m.s,1,, or about lb
feet nbove the stream bed, This will allow for a frooboard of 5 feot

above the maximum or spillway-design flood,
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(L) Alternate.- A reservoir having a 24" run-off
capacity for flood control and powsr storage is also being considered.

(5) Embenkment.- The rolled-fill of the carth dam will
be 20 feet wide on top., It will consist of an impoervicus care from
top to bottom, with side slopes of 1 on 1-1/2., This core will be
backed by a perviocus sectionm on both up and downstream faces, the
outside slope of w hioh will be a minimum of 1 on 3 up to 15 feet bo-
low the top of the dam., From tlore to the top the slopes will be 1
on 2-1/2 as a minimum, The upstream slope will be paved with riprap,
2-1/2 feet thick. The downstreem slope will bo covercd with loose
rock and a rock-filled trench will te provided along the downstream
too to insure dreimage. An earth blanket will be providod over the
pervious scetion of the reservoir bottom, adjacent to the dam. Most
of the materials for the embenkment will be obtained from spoil from
the outlet and spillway excavation.

(6) Spillway.- An opon-ogee seotion, concretc spill=-
way 55 feot long will be constructed on ledge rock. The discharge
will be ecarried through a spillway cut, partly in rock, around the
right ond of the dam. It will be returned to the main streoam about
700 fect below the toe of tho dam, The discharge capacity under a
9 foot sureharge is L, 000 seoozld-fcet, or the cquivalont of 212 second-
fect per squere mile from the drainage area controlled, The frechoard
of 5 fectk will be abow this 9-foot surecharge. No camtrel will be pro-
vided, Tho spillway discharge is roturncd to the main stresm a suf-
ficiemt distance dovmstream so that no damage will oeccur to the toc

of the dam,
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(7) Outlot.~ An opon inbtake channel 900 fost long will
be provided for the outleot. This will e portly in rock eut, A
ainbor gate vwill be provided in » ruinfereed concroto scvetiom betwron
the spill-xoy and the abutmemt, Thoe dischar:ie will pass through an
aitlot chanrel, oxcavated partly in rock, 1,100 foot long, roturning
to the river 700 feoot below the toe of the dnm, The dlscharge eapoe
clty under naximum hend, splllwoy ercst clevation, is 1,010 c.las,

(8) Plan of Construction.- It is proposed to propore

tho fowndation for the carth dom first, nd thon as the oxenvaticn lor
tho ovtlet und spillwmy chamnel progresscs, build the axls, lotbting tho
streon romedin in its normal bed, o the outlet is caonpleted, o lile
will be constructed ceross tho stroon fo divert it to this oublot chone-
nel., Thon the conter scetion of the eorth 4o will W eanpleoted, The
construetion periosd will be about 7 months,

{9) Consecrvoticn storage.~ Consorvation storage to the

oxtent of 18 inchos of run=off, or 18,000 acrc=foot, in addition to
the flocdecontrol storago is feasible at on additional cost of %685,300,

malring the totel cost of the doveleoprnemt 1,107,400,

Al

(Table on following pagc, )
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PRIEST POND - 110, 61A

COST ESTIMATE

Item:

Quantity

Tnit :

WO et Ttem : : Cost fmownt Totel
1. Construction
Clearing 2L ac. Lurmp Sum 20,000
Stream eontrol H i 2,000
Excavation, earth 129,000 c.y. 040 531,600
Execavation, rock 8,000 c.yv, 5400 21,000
Fmbankment, rolled-fill 141,000 c.v, 0.%0 2,300
Riprap 8,900 c.y. 1,50 17,350
Conerete, plain 7,500 c.y. 12,00 43,200
Concrete, reinforced 1,600 c.y. 1,00 22,100
Reinfeorcing steel 160,000 1bs, 0.05 4,500
Gates and me chinery Lump Sum 5,000
Miscellineous " " 2,000
225,150
Contingencies 20% L7,050
~ 2
Dngineering and overhead 15% 12,500
Total T AEDs 000
2. Relocttion of Reilrosads end Utilities None
3+ Rights of Way end Land
Land AH00 ac, Lump Sum 12,000
Buvildings purchased 2 sets n K 6,000
13,000
Legal, overhend nnd general expense 207% 73,600
Total - 21,600
L. Highwoy Relocation
Town ronds, grovel 2.5 mi, Lump Sum 2,400
Contirgencies 10% 6,200
TG0, 500
Engineering and overhead 107 6,300
Total — 75,500
5. Graond Totsl Ceopitel Cost whi22,100
6. Totel Annuel Cost L 27,%00
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SUMMLARY OF DMTAILS OF DAMS,

9. The following Table 50 lists the various reservolrs in tho
Conprehonsive Plan and the alternate reservoirs and gives the prin=-
cipal dimensions for the structurcs, the quantitics of carth embank-

mont, eoncrote and roek oxcavatiom, and tho construction cost for cack,

(Table on following pago.)
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TABLE 50
SUMARY OF DETAILS CF DAMS

: : : tHEIGHY ABOVE:LENGTH: tSPILLWAYICGHDUIT: CONDUIT: EARTH 3 vt Rogk 2 TOTAL
[NDEX: RESERYOIR : CeNTRCL 3 TYPE s STREAM REZB :0F [AM:  TYPE &F : LENGTH :LEUGTH AREA ;EMBANKMEWT: GONCRETE :EXCAVATIOHICONSTRUCTION
Koo ¢ H : : FEET : FEET : SPILLWAY r FEET 3 FEET : S0. FT«:CUBRC YDS.:CUBIC YDS.:(UBIC YDSW: CosT
(1) : (2} : (3) : 03 : ) s (6] : {7 s 8y o+ (9 :+0) . (1Y o+ 02y ¢ {13) . {14}

RESERVO VRS GF COIPREHENSIVE PLAM

18A EAST HAVEN RETARDIHG EARTH 103 2,030 S10E=HILL 110 610 VT2 1,175,000 113300 82,500  §1,189,000
21A Lyupod CENTER  RETARDING EARTH 79 2,525 SADDLE 205 410 5¢ STEL,0600 0 5,500 5,200 116,000
22A VicronY RETARDING EARTH 45 535 Stpe=HiLL T8 220 58 55,000 11,400 - 367,000
0 Harvey Laxe RETARGIHG EARTH 32 T30 SacoLE 300 150 63 35,000 5,700 - 163,000
244 ZETHLEHEM JURCe
Tion RETARDING EARTH 163 2,030 SI1DE=CHANNEL 155 1,310 1o 1,620,060 18,200 38,200 2,146,700
274 GroTON POND BETARDHG ROCK=FILL & COHCRETE 18 1,050 OveERFLOW SEctior 230 12.5 G 6,560 2,350 400 £5,000
28A Socutn BRaNeH RETARD IHG EanTH 85 810 MoRHING=GLORY 108 560 12 290,000 8,100 4,200 489,000
48 Uniom VILLAGE  GATES EARTH 155 915 MoRNEuG=GLORY 320 450 152 1,008,000 19,000 56,000 1,726,000
20A GAYSVILLE GATES COUCRETE=ARCH 170 573 CVERFLOW SecTlon 300 55 az 103,000 87,700 17,000 1,603,000
30A AYERs Brook RETARDING EARTH 10 2,640 S1DE=CHARREL 125 330 37 191,000 3,900 50,000 393,000
484 Soutn TUNBRIDGE SHTES EARTH 83 1,040 S10e~CHANNEL 320 440 1€7 452,000 14,800 130,00¢ 1,005,000
83  MoR’Ta HARTLAND GATES EARTH 153 1,425 SIDE~CHARNEL £45 730 228 1,032,000 30,000 32%,000 2,704,000
64A CLAREMOHT GATES EARTH 165 2,120 SIDE~CHARNEL 520 475 238 1,746,000 32,800 289,000 2,571,000
55A MORTH SPRINGFIELD GATES EarTe & CONCRETE 83 1,100 SIDE=HIEL 358 41 225 360,000 25,100 23,000 1,057,000
40A NEWFAKE GATES EARTH 131 1,850 SPOE~CHAMNEL 700 1,020 212 2,224,000 32,200 362,600 3,240,000
57A SURAY MOUNTAIN GATES EARTH 76 1,630 SIDE~CHANNEL KIi1) 480 120 185,000 15,300 133,000 1,295,000
59 LoWweR HAUKEAG  GATES EARTH 30 470 QOVERFLOW SECTICN 180 20 45 147,000 4,600 1,800 298,0C0
8% BIRcH HILL GATES EARTH 58 1,776 SIoE=HILL 175 - - 388,000 11,600 61,400 845,000
G2A TuLrY GATES EARTH 65 1,050 SapoLe 180 320 50 212,000 4,500 10,000 423,000
47 KNIGHTVILLE GATES EARTH 140 1,475 Saooie 435 550 216 1,002,000 19,600 22,202 1,36-,C00
ALTEANATE RESERVOIRS
258 GALE RIVER RETARDING Rock=FILL 82 630 SIDE-CHARNEL 280 530 144 313,000 106,50¢ 144,900 833,00¢
B9 BaTH RETARDING  EARTH 160 950 SEDE=CHANKEL 400 870 300 1,144,000 26,500 168,800 1,874,000
TG0 CENTERVILLE GATES EARTH & CONCRETE 163 1,420 QverFLOWw SecTion 310 54 454 826,0¢0 228,800 13,000 4,026,080
65 WEST CANAAN GATES COHCRETE 53 613 OverRFLow SecTroy 270 44 96 - 18,80C 9,500 411,000
T2 Mascoma LAKE GATES EARTH & CONCRETE 40 820 OveERrFLOW SecTion 170 30 192 42,000 11,308 6,504 361,0¢0
53A Stocken Pokd RETARDING EARTH 48 415 Sloe~nILL 55 23¢ 42 67,600 3,400 12,040 202,030
36 LubLow GATES EARTH 82 570 SIDE-CHANHEL 172 290 58 315,000 8,903 124,000 836,000
T4 PERKIUSYILLE GATES EarTH & CONCRETE 1189 2,940 OVERFLOW SecTiox 665 450 113 1,824,000 31,000 £5,560 2,367,000
60 HYDEVILLE GATES £ARTH 65 4,110 OverFLow SEcTion 180 - - 367,000 10,700 5,060 804,000
G614 PrRIEST Ponp GATES EARTH 44 1,615 SlpE~HILL 55 - - 141,007 5,200 8,000 325,000
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RESRRVUIR SIT:S STUDLED

10, Platc Wo, 153 shows 58 storogoe rescrvoir sites thot have
beon studiod in conncetion with this report, .. nuber of other sitos
heve boon eonsidered, with prelimdmary cstinates, and vore droppod as
net foasiblo, Most of thosg szitcos wore of thosc considarcd for tho
308 Report,

11, Twenty reoscrveirs are recarondoed for the Comprohonsive
Flood Contrcl Plan and ton othors are offerod for consideration as
alternates or substitubos in tho ovent of Afficultices in cequiring
land for the resorveir sites in tho recomxmded group or for the pro-
vision of additiomnl storage for floodl combrol or for reeroation,
power ond senitation, Those sites are fully deseribod in the madn
body of the reporty the doteiloed deseriptioms and ostinatos are
found in this Appondiz,

12, The following i sites were chovm as part of the Comprehmsive
Flood Control Plan suggostod in the 308 Report, Housc Docunimt ¥o, l12,
Thth Congress, 20 Scesion, The tan first of theso aro loented nbows
Fiftcen Mile Folls and wore clininated fron inelusion in this roport
owing to the foet that the arce abovo Fiftoon Mile Fulls does not cone
tribute to nmajor flood peaks, and their nrinory veluc would be for
novrer storage and not for flood control,

15, The four sites numbored 2%, 19, 25 and %1 were reostimabod
and stuliod, ond found less desirable 7 ceonarienl thon the othoer

sites rocormondod:
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NQo Rosorvoir Stroan
11  Happy Cormor Porry Stroom
1 Pittsburg Connceoticut
12  Porry Brook Indion Btrean
13  Xir» Day Indinn Stroon
2 TIndian Stroon Comecticub
U Tiderville Hicks Brook (Mohawlk)
15 Bog Don Uppor /ITionno suc
16  Phillips Bog Phillips Brook (Upper Artnonoosuc)
17 Jofferson Isracl
6  Upper Fiftcen Mile Falls Comngeticut
2% Kailsor FPond Jocs Brook
19 East Burke Possuapsic
2b ~lder Brook Arsnonoo sue
31  Horth Randclph White Riwvor

1y, In Table 51, following, arc shovm 1l sitcs that were
studiod in dotail for the report. In coanputing the oconomic justi-
fication for tho Ceomprohensive Plan, it wos not found possiblo to
include these reserveolrs, sceveral of vhich have definite morit and
nay bo usceful as compromise rosorveirs for specific protection for
certain rivers, Sugar Hill, Noc. 68, for instance, controls 2h6 squaro
niles of tho /frmonocosuve River, and would cfford voaluable protection
for thot stream, particularly if difficultics should develnn reoarmling
Bothlchem Junction, No. 24, in tho rocomonded Group or for Gule
River, No, 26, and Bath, No, 69, in the Altornnte Group., South
Randolph, No, 52, and North Royalton, Wo. 71, would give additional

and roasonably ceonomical protection for the vhilto River,
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TABLE 51

SUMMARY OF CTHER SITES STUDIER
H : : DRATHAGE H i AREA : : : : H :
: : : AREA t CAPACETY AT : H : : CosT @ COST PER 2
1DER =2 : :SQUBRE  MILES 3 1SPULLWAY GosT : cest ¢ ToTal ¢ PER ¢ 5Q. M. ¢ ToOTAL
TiFlca-: HaME OF : STREAM : : : sINCHES ¢ CREST 3 To : T0 : t ACRE= 3 (HET 1 ANNUAL
Tiop @ RESERVOIR : HY HE i ACREe} OF : : UNETED H LocaL : CosT T FOOT ¢ DRAIMAGE & (OST
" GRoss HET
T : : D : FEET tRum-OFF: (ACRES) : STATES 3 {NTERESTS: : i BRER) i
(1_: {2 : () r (e (5 ¢ (6Y: (7 = (8 o+ (8} ¢ Qi) = {0 s {15y r (13) ¢ {14}
20 LYEBONWVILLE PASSUMPSIC RIVEReecssanoaseVTa 0 70 8,000 2.1 260 ® 930,00 & 220,400 £1,15€,400 144 & 16,400 & 62,600
51 FRAHCONSA L7 :1 . "HAM BRewGALE RIVER ‘
. o {(AmkoNoosuc RIVER)...WH, 3t 30 9,600 Gu0 517G 631,000 250,400 881,400 92 29,400 50,600
€8  SusaR HILL AMMONOOSYC FIVEReswsasasal He 248 246 78,800 6.0 1,620 2,878,500 2,878,500 5,757,000 13 23,400 319,10C
"82  ScuTH Ranpole SECOHD BRANGH (WHITE;--.-..VT. 83 63 16,000 4.3 550 §38,04C 611,500 1,247,500 7 18,800 72,500
71 NORTK RoYALTOR SECOKD BRANCH (WHITE}.sen.. VT 72 12 23,200 6.0 840 685,000 685,000 1,373,000 59 16,006 81,8060
67  HARTFORD WHITE RIVERescanroosnnseesVTa 704 704 121,600 3.2 2,530 4,213,5C0 4,213,500 8,427,000 89 12,00C 492,100
35A BRIDGEWATER CORe OTTAUQUECHEE RIVERswaeswses¥Ts 101 101 32,400 6.0 140 1,809,000 1,614,060 2,823,000 87 28,500 1690, 048
54  CRovpoM CROYDON BrakcH (SUGAR}....H Ho 55 55 8,600 2.3 416 338,000 237,400 575,400 87 10,500 33,200
73 SpecTacLE Poup CRoYoON BRAMCH {SUGAR)....N.H. 65 65 20,500 5.9 720 £23,30¢C 623,300 1,246,600 61 15,200 76,800
375  AMSDEN HORTH BRANGH [BLACK).se.s.sVT. 27 27 B, 700 5.6 640" 283,10¢ 263,160 526,200 60 19,50¢ 31,800
584 CAMBRIDGEPORT SAXTONS BIVEResesssseacuses¥Te 58 38 18,690 640 51C 1,415,000 581,000 1,951,0CD 147 34,300 115,400
38  THE iSLawD WEST RIVEReseuasossaasnnsssfTe 40.9  40.9 13,10C 6.0 620 814,000 227,600 1,041,600 g 25,400 61,300
39 NoRTH LAWDGROVE  ORGUTT BROOK (WEST}aaescssa¥Te 21,3 21,3 B,800 6.0 255 463,500 15C, 700 554,200 81 26,000 36,10C
58  OTTER BRook OTTER BROOK [ASHUELOT)a...N.H. 46,7 46,7 13,800 5.5 330 1,159,020 243,245 1,402,200 102 30,000 78,300
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DXISTING DIKTD

1. Dikes for ;roteetion fron floods hrve teen constructed by
various intercsts 11 the lovwor Connceticut River since the middle of
the ninectecnth cen'wry. There erc no protective dikes in the uoper
vallcy, in the Ste tes of Vew “ompshire and Verwont, Thoe dikeos cone
structed to protec »t rurnl ercas rre prineipally to prevent crosion,
Dikcs econstructor. to proteet ronl cstidc nnd industriil developnents
were constructed , in goneral, to give protoction caoinst o Tleod of
the megnitude o * 185, which, ia the lower wllerr, was approximtoly
the some helgh! ns the more recent flood of 19227, In vics of the wll
time record £J cod of 19%%, which tonped 211 cxisting dikes and caused
grent losscs, o number of cxisting diles cre belrg roiced end onlirsed
by the Engin er Departiment, vith locnd cooporition, o5 vork relicf
projects in cccordaneco with the Flood Contrel fet of 19%0. Detail:cd
informotior portzining to cxisting dike protection is piven in the

felloing trblc:

(Teble on following pormo)
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TABLE HO,

52

EXISTIHG DIZES ALCTS THE CORVECTICUT RIVER

LOCATIGH CHARLCTER OF  APPOXe DLEVL D APPROX. ELEV. : LENGTH | Qv oM :DATES oF ! PROTECTER AREA ___CousTRUCTIoM OF WORkS
; WORK joF ProTECTicn ) ofF 1936 Frocd | ofF DIKE! BeilT :[FTIOJECTS APPROXe; CHARACTER [COMSTRUCTION | U.S.Ee0e f ToTAL
: S P (Mogala) {Fe.) ACRES l OF hAEA | BY CTHERS Core 193637
=4 ,— i i
; i | _ i
HATFIELD ErRTH OIKE ! 12946 131.9 1,60 ] STaTE 180308 ——— b 3,5 IL,f 8,700 F b e— 5,705
EaRTH O1ke | 12940 131.8 2,150 ] STiTE 1913414 - ! 35 G0 ] e £,500
EARTH DIKE : 125.0 13,2 2,350 STATE 152828 —— 3,5 ; 36,354 i —— 35,300
EARTH OIKE ! 129.0 13048 3,000 Tows 1933=34 —— I 3,3 13,00 P e 13,000
3 EanTh Dyxe | 128.0 137,10 2,5.0) s1eTE {1936 — i 3,5 Myvive | emmm- 11,50
EsrTH Otke @ ¢ 134.% 134.5 1,240 U.S.£.D.] 1936 —— 12,5 —— t 42,50 42,000
!
HADLEY EARTH DIXE 12540 1259.6 1,083 1 STATE 1502 — l 253,45 G800 I —— 4,860
EarTH DIKE ‘ 135.0 130.7 1,545 STare 1925=29 — , 2,3,5 8,200 P me——— : 6,200
EARTH DIXE L 130 130.8 3503 Srate | 193334 - 2,3,5 3,200 B i 3,20¢
EARTH DIKE L 130.0 13¢.5 3,700 state 11930 — 2,3,5 12,0008 — ' 12,008
Exety DIRE @ & 13040 132.1 2,905)  B.5.F.0.) 1938 — | 7,3,B — 41,500 41,506
] 4
HORTHAMPTOM EarTH DIRE ; 1230 | 129.6 25000 PRIVATE | 1650=09 100 ) 1,2,3,4 i Ty800% — 7,500
~+ + + {
SoUTH HeoLEY COWGRETE WALL 785 | 7540 1,700] Stare 1936 35 2,4 P TR I S— 28,000
] i S ——
HOLYQKE E4rTH DIKE i 5840 1[ 7247 WO STATE 151510 75 5 F,200 —_—— r 1,200
EARTH DiKe 6540 1244 4,285¢ OITY 1628-31 X 1,3,8 108,350 —— 108,308
PUMPI#G PLANT — — m—— CITY 1528«31 — — 13,800 ——— 13,200
Raisiwe Dike § ¢ 73.0 7244 5,890] CITY 1936~ 125 1,3,8 101,800 —— 11,9060
CHICOPEE EARTE DIKE t 64«5 T0e3 8,005 GrTY 1936+ 250 1535%,8 33,000 i me— 36,000
SPRINGFIELD EARTH DIKE b B3 40mb4 .0 66.0=C740 5,20 ciTy 1928 150 1,2,3,4 35,00 —— 35,000
3 PuMPlus PLANTY — _— —— ciTy 1927-28 — -— I, 306 ——— anc,iet
RALSING DIKE © o GTe4=E9.3 CBaes=B748 8,07 UsSeEoDa; 1936~ 427 1,2,3,1 — ; 75,057 75,00
We SPRINGFEELD EARTH DIKE | G240 65.5 11,500 Pa1vaTe (1917-18 16C0 1 1,2,3,4,6 45,00 e 45,00
EarTH DIkE f 56a4=07.3 68.1-G7.0 6,2701 U.S.E.D. 1936- 2020 11,2,3,4,6 —~—— OO, T 105,000
_ —— 4
AGAWAM EARTE DIKE 9Ce0% 6243 450]  STaTE 133 56 5 Ts0u0 ——— I 1,150
HARTFORD EARTH D1kE , J240 3740 9,5G0} PRIVATE | 185257 250 it 125,700 — ! 125,000
EARTH DIKE ! 33.5 36,1~36,T 15,5500 Caty 152930 1200 |1,2,3,4,5,8 1,151,000 i ——— 1,151,05¢
PuMP LiG PLANT | — — R CITY 1925=30 — -— 156,000 | ———— 15¢,060
Ratsine OIKe # | 36,2-35,8 30.1=36.9 17,4001 LaSeED+} 1938~ 1550 1,2,3,4,5,51' —— | 166,000 166,000
1 TOTAL | I 2197,800 | 424,500 | $2,622,300
» ESTIMATED 1o [MANUFACTURING AWD [HOUSTRIAL 3. RESIDEWTEAL Be FanMita ‘
£ UNDER CONSTRUCTION 2+ BuSiHEsS 4e MuwiciPAL anp CIVIC 6+ UNDEYELOPED
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GENERAL DATA ON DIKES

—— e

2. Data syuiladle for design.- Preliminary torojranhic maps and

cross sections ohtained from surveys of the proposed dike leoatlions,
supplenented by maps of the protected sress obtained from locrl sources,
have been used an 8 besis for preliminary design. T['oundation test pits,
suger and core borings have been talzen for preliminery investigaticn of
foundation conditions. Soil sanples have been examined in the Soils
Laboratory to determine suitability of the materials for cmbaniment con-
struction and to determine the permeability of solls and expected secepu’e
through and wder the dikes where seepege it an important considerstion
in design. The foundation explerations and investigations of the mnie-
rials have been sufficlent to permit deter-inrtion of snole and ecoromicanl
prelininary dike design,

.

3+ Design grade.- The elevntions to which the dilkes heve been de~

signed have beoen hesed upon the greatest predicted flood, as modificd by
the Comprehensive Plen of twenty reservoirs, nlus a design freeboard of
approximately three [eoct, based upon the fetch of the rivercide slape oé
the dike, end the velocity hesd of tho maximum expectod vaves,

lie Eesis of ostimates.- (A) The costs of the dilres hove been es-

timated upon the besis of & deslgn vhich will vprovide the most economi-
cal and sofe construction for the particulor site. Barth dikes of
10«foot crown width and side zlopes not stecpor than 1 vertical on 2
horizontel are provided, excopt vhore lact of space precludos their use,
in which ecase reinforced concrete flood walls ol the contilever type tro
generslly used, River banks and carth ®ilc, vhere subjicet to scour by
ice fetion or hish veloeitics, are nrotectsd¢ by riprap vaving. Stecl
shect pile cut-of¥ valls arc provided undor concrotc vwills and onrth

fills that may be subjcet to high heads ¢ which ure conctructed on



permeable foundetions That will pernit & relatively leorge smount of
seepnge, Subsurface filier drains are proposad at the landside toe of
high earth sections to insure adequate stabillity of the soll siructure
by meinteining & low saturntion line, snd % the landside toe of ald
concrete wrlls to rrevent niping.

(b) Tn the design of facilities to vrovide ndequete drainere of
the pretected crens during flood stoges of the Connecticvt River, the
capneitios of the mumping plants end drainsge systems huve beoon based
upon the following fretors: omount of rainfoll, intensity, and durs-
tion of storms; sanitrry sevosze booed upon nopulaetion intensity; seep-
ege through rnd urder the dike; size of storrge bosins, 0 any.

5« Ceooperction vith othar loeel projects.- In <1t crscs effert

ot

has been mode to determine plins for future conotruction works under
considerction by locnl interecsts in order thet any vroposcd dile con-
struction crn be odnpted to o locol iarroverent nrozrim cs long ~a the
ioderel cxpenditvru‘for flgod control is not increised ond the intesrity
of the Jdive construeticn ig rroftectad,

6o Unit prices,- Unit prices sre based upon construction costs

for sinmiler tyres of weric in Hew England wnd else hiore, porticul-r use
being mecde of drto on various existing dikes, drainoce .nd pumping
gystems in the Connecticut Valley. Unit prices very viil the conditions,
type and method of construction snd the availebility vud loeation of
metericls at ecch site. The fret thet the pencrcl constiructicr cost
index has cdvonced clmost to the 1327-29 level hes mode it desirchle

to conprre with rrices current on similer worl performed ot thot tine.

7T« Continrencies, engineering, cnd overhend.~ Contingencies ore

gstimrted ot 20 ner cent on ficcownt o the preliminoryy chirccter of the
survey dote wndé foundotion explorrtlons, the locition =nd design of the

dike, tnd the construction difficultics (nticircted.,. Encinecring ond
» - L b3



overhesad costs ore estimnted ot 1% per cent of the construction costs,

8. Rights ol wey cnd dumrges.- The estimntes of costs of rights

of woy rnd the cstinsted domtges which 1riil fcorue on recount of the
cequisition of 1onds ond construction of dikes ore bracd upen informo-
tion from leecl officicls, uvon vssessed volustions, rnd upon field
reconneisscnee in cecordrnee with gonernlly occceptod cprreisal methods.,
Under the stote lews preoporties ore nssessed ot thelr fuir worket volues,
based on opproiscls nnde every ten yenrs. Damges to riporion rights
hove beon clossed os dmeges sinece the disposition of the ripghts by the
individual owners can not be forctold prior to wequisition of rights of
woy. A foetor estimted ot 20 per cont hrs been cdded for legol snd
cequisition costs ~nd gencrel continpuncics,

9. Basis of annual costs.= Conustruction costs ond all other capi-

tol costs arising from the propesed works hove heen reduced te annual
carrying cherges, The Pederal investment includes mly estimated con=-
struetion cost of the Jdikss, Interest during construction hrs been
ndded to the construetion cost of the dlies vhers the tirme of construe-
tion exceeds one construction seison, the rote béing I ner cent wnd 9
per cent respectively, for Federal and rnoneFedernl costs, The nen-
Fedsral investment inciudes the weluc of land end rights of woy, und
the construction cests of pumping ond draiwage frellitics, The totel
capitel Federal costs thus arrived ot hrve been cwortized over o pericd

of 50 yetrs at Iy per cent, capitol non-Federal costs heve been cortized

over o period of 50 years Tor pumping plant buildings ond sewers, ond 2¢
yevrs for pumning mochinery and eppurtenont equipnent, ot 9 nper cent,
Intcrest on investment hos been computed ot L per cent ond 5 per cort

2 F
respectively for Foederal nnd non-Federsl investnionts, Loss of toxes on

ends and property tronsferrcd to munieipal ovmership hes been computad

as & non=Federsl cost. Mointenoncce and operatior hrve been included in



the non-Federol znnusl costs and, in gener:l, cre cqu:il to nbout two
er cent of the totsl copitel costs of the droincge ond pumping focili-
[ I
tics ond chout one=-holfl of onc per cent of tiv total dike constiruction

costs,
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DESCRIPTIVE DETAILS OY DPTEES

10, Hartford, Connecticut.

a, Description of the City.- Hartford, the capital of the

State of Comnecticut, 1s situated on the west berk of the Connecticut
River 52 miles above its mouth and at the head of the 17-foot naviga-
tion project, It covers an area of 17.; squere miles and had a populn-
tion of 164,072 in the 1930 census, The principel business activities
are the manufecture of various products, particulerly machine teoles,
brushes, and firearms, It i1s an imvortant railrood terminal and tobocco
warehousing center. It is the home office of several insurance companies
end 1s often referred to as the insurnnee center of the United States.

b, Description of flooded area,- The scctions of the eity

svbiect to floods are the low plains along the river, which vary in width
from ebout 1,500 feet at the center of the town to nhout (6,000 feet at
the city limits, snd an area of about 70 ccres in the henrt of the city
which is inundatcd by the backwnmters ol the Purk River. The development
in the low eres aloig the Comnecticut River 1o prinecipslly factories mnd
storage warchouses. A large reilrond classitfTication yard is also in

this area, The 1936 flood overtopped the Clarik nnd Colt Dikes, flooding
the importont industrial rrea and the municiral nirport. The ares
flooded by backeater up the Pirl River contiins couwiereial buildings,
hotels and retail business esteblishments.

¢, Fxisting dikes.~ The "Colt" and "Clari™ Dikes are in the

A+

southern portion of the city. The Colt Dike wms construchted soon nfter
the grert flood o 185 by Colonel Sumuel Colt to nroteet the Colt

Firearms Company. The top of the dike hes an elevetion of about 31 fect
above mean sea lovel ond is used os » roundwrny. The Clark Dike vos cone

structed by the City of Hertford in 1930-193%1 to protect cn oroa known
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as the South Meadoira in the southern end of the eity. The dike is con-
structed principally of river sund with o relatively inpervious ouber
section snd hes o stecl sheet pilo cut-off #mll threough the porvious
foundation, The riverside slope is protectod with ripran to aprroxi-
netely 29 fect 2bove mean sea lcevel, The Colt dike dous not have o
cuteoff mmll end suvbscquent investigetions indlente thrt the seil in
the aren nrotected is sufficiontly imporvious to preovent sond Loeils dur-
ing floods. The Clork dike ond o portion of the Colw oilke rlong the
Connceticut River ure being roised to the Comprchensive Plon design
grede by the Engineer Deportment, vs o work relief projecet of the Vorls
Progress Administration.

d. Flood losses.- The amount of direct losses sustained dur-

ing floods prior to 1936 is net aweilable, The direct losses within the
protected arer sustained during the 1936 flood amounted to 17,320,000,
of which %2,2L,5,000 wes urban, %,565,000 industrial, %450,000 highvey,
and 370,000 railvmy., From the frequency-damage relationship an annusl
direct loss of 31)1,400 is obtaired. (See Report, Paragraph }5). The
indirect losses attributable to the flood, such as loss of bhusiness,
loss of employment and interruption of transvortation snd commumication,
with their consequent interference with reguler activities sre slightly
mere than the dirszsct losses, There hes alsce been a decrepse in the velue
of flooded property which is net reflected by the computation of the
direct tnd indirect losses, The recoverable caepital loss because of the
1736 flood is approximetely 80 per cent of the totel capital loss of
$2L,,100,000, and amounts to 527,280,000, Tstimating a conservetive
vield of 6,0 per cent the average annual loss, becsuss of the reduction
from nermel velwves, is £1,840,000. The average onnual losses which are
prevented by the proposed plan of dike protection are summarized in the

foilowing table, the direct and indirect losses having been reduced hy
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the amount preventcble by the Comprehensive Plan of reservoirs:
Amuel Direct Loss 429,%00
Ammual TIndirect Loss 822,200

Annual Loss from Decrense
in Property Values $1,61L0,000

Total Annuval Loss $1,701,500

PLAN OF PROTECTION

e, Alignment.- The Plan of Protection inciudes the raising
of the Clark Dike end about 2,000 feet of the Colt Dike to the Compre-
hensive Plan design grade which is now bteing executed %y the Engineer
Department as o work relief project. The balance of the prouection
aleng the Connecticut River comsists of z combination of ecrth dike ent
conerete flood wnll, Just east of the lew York, Iew I'nven and Hartford
Reilroad tracks, from the Colt Dilke to high ground ncar the Memorial
Bridge. Free flow of the Park River will be provided by o reinforced
conerete conduit through the dilke. The dike bepgius ngrin just north of
the Memorinl Bridec and parallels the Conneeticut Hiver for cbeont 1l, 000
fect ond continucs in a westerly direction ceross the roailrocd tracks to
high ground just cost of Mzin Strect os indieated on Plete Thamher 141,
Meedow Preok, in the North Mescows, will bLe diverted outside of the dlke,
Concrete walls will cxtend wpstroom on both sides of the Prrl River fron
the cenduit ot Connecticut River teo Pudsen Strect on the cost side of
Bushnell Park, The conercte well will continuc clong the north boundury
of the pork to the railrond embeakment. This wall will ollow Parl: River
to overflow 1ts beonks in the park but vill provent the overflow from
spilling into the protected erem. A low errth dike vlone the south
boundsry of the prrk will performn 2 similur function. The proposed con-
sbruction is indicoted on Plete Wumbor 1l;.

f. Subsurftce investigetionse.- The North snd South Ileodows
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are rolling alluviai plans sloping pently away from the river so thet
the drainage is collected in the low sareas to the vest, The investi-
gations made prior to the construction of ths Clark Dike in the Seouth
lieadows as shown on Plate Number 1% indicated thot the relntively imw
pervious silty sand strotum wes underlain with a pervious sand astratum
and mede the construction of a sheet pile cut-off wall advisable under
the dike. Subsurfece samples talen with augers and core drills in the
¥orth Meandows as showm on Plete Number 112 indicate that there is in
general a 10 to 20 foot thickness of relatively impervicuvs silty sand
stretum underlain with a pervious sand stretum along the river; however,
borings taken in the low area 2,000 and 3,000 feet from the river ine
dicate that the silty sand is gquite thin and thet water from the sand
stratum would probobly boil Through it in times of greetv flocd unless
it is cut off with steel sheet piling under the dike,

g« Enbankment.- The earth enbankrient will be subjected to
g head of sbout 20 feet in a greet fiood., The earth section is de-
signed with o -erovm width of 10 feet and side slopes of 1 vertienl on
2.5 horizontal. Morth of the ilew York, T'ew Haven ond Hortford Raillroad
bridge the matericl used will be silty send obtoirned along the river
bank edjocent to the dike, The fill for the remainder of the ecarth
section vill be obtained from the Morth ond South 'sadows ond hauled to
the site in trucks, The embankment will bte vwell campreted and provided
with a pervious tlunket and grevel drain on the landside to lower the
seturation line in the dike during floods. A stesl sheet pile cut-off
is proposed under the entire length of the dike.

he Concrcte vnlls and stop-log shructures.-~ Concrete wolls

aere proposed where space will not pormit an coarth section, nemely, from
o point just north of the Park River along the Conneeticut River to high

ground et the i‘emorial Bridge. The flood wwlls along the Connecticut
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River will he 10 to 20 feet high and of the counterfort type with steel
sheet pile cut-off, Stop-log strustures are proposed st the present une-
derpess beneath the New York, Hew Heven and Hertford Reilroed. Concrete
hesd walls ore proposed ot the twe railrosd eressings in the North ileadows
to freilitete sendbegging during greot floods. The concrete wells along
the Prrls River will be counterforted reteining volls 20 to L0 feet atove
the river ted, The conduit under the vmll nlong the Connecticut River
will be of reinforced concrete with n hend well on the upstrernt side,

The vwresent bridses =cross the Pork River will he repleced, with the ox-
cention of the Hudson Street bridze which will be provided with a new and

higher decl.,

i. Riprep protection.- Llworap is proposed nlong the earth

dike in the vicinity of the Perl River to within § feet of the top of
the dike. The eorth scetion north of the femoriel Dridre vill be simi=~
lerly protoeteod frow the bridge to the nzin line of the rcoilrocd in the
North lecdow, The river banic will be groded nnd protectcd for nhout
2,500 feet chove the Henoricl Sridge and chout 1,000 foct in the bight
of the bend chove the roilread bridge.

Je Draincge and punmping copurtencnces.- A pumping plont

iy

vith o erpreity of 150 cubic foet poer second is uroposed in the Morth
o - ~ - -
Meocdovrs, vhore the pres nt Meadow Rrook erosses the dike linc to mrin-
» 2

tein the dreinge of the cren brek of th: dike wring flood stnges. An
outlet structure 111l be eonstructed through the dike to toke core of
the droincpe froa the mrotested croe during normel river stopes, The
gotes in the ovtlet structure vill be closed nd the pumps cturted
cutorrticnlly vhen the Commecticut River Is =% flood stogus end the sur~

frec v=tor inside the i is et 10 foot - above meun ser level ., Threo

pumpirg plants with interceptng scwers vAll be neccssory in conncetion



with the Park River protection, One plent with a cepacity of 100 cubie
feet per second will he locatod near the intersection of Ford and Asylum
Streets to teke cnre of a group of sewers entering into the Parl River.
A second plant with o cspeclity of 100 cuvbie fect per second will be lo-
cated nerr the intersection of Wells and Hudson Streets to maintoin the

draine ge of the intercepted sewers in this locetion. The third plant

Street and will mointain the drainage of the remcining severs entering
Park River.

k., Estimated costs.~ The Tollowing table #ives the estineted
£ &

/]

costs of thls plan of protection:

(Tablc on following prge)



HART®ORT), COVMECTICUT

CO3T ESTINATE

“Ttem: : . : (Mmilt :
No.: Ttem : Quentity . Cost : bnowmt Total

1. TUDike Cdnstruction
a, Along Connocticut River

R

Clearing Tump Sum 2,500
Concrete 12,900 cu,.yds, &£15,00 19%,500
Reinforeing steel 1,270,000 1bs, 0.05 ©%,500
Steel sheet pile 79% ,000 5q.Tt. 1,00 793,000
Excevation and bockfill 5,500 cu.yds, 1.00 5,400
Embenkment, earth 17,000 cu,yds, 045 87,000
Embeniment, earth 650,000 cu,yds., 0.25 182,500
Riprap 17,360 cu,yds. 5.00 234, 800
Tile drain Lump Sum 16,000
Gravel drnin [,0,000 cu,yds, 1.00 1,0,000
FT,591;,260
Contingencies 207 518, 8,0
1,713,000
Engineering and overhead 157 236,960
Total T 82,200,000
b, Along Pork River
Clearing Lump Sun 10,000
Concrete 67,250 engyds, 13,00 87,250
Reinforecing steel 7.%98,000 1bs, 0,05 365,500
Execrvation ond backfill  51,22% cu.yds, 200 102,450
Eorth fill T Lump  Sum 15,000
Conduit, conerete Lump Stm 210,000
Reconstruction of bridges N Lump Sum 200,000
1,811,700
Contingencies 201 A5 ,%20
Syl (D,
Engineering and overhesd 157 324,080
Total T 2,500,000
2. Draincge und Punpirg Foellities
Pumping plont 1-150 c.l'us, Lump Sum 100,006
Pumping plaont (%+100 e.f.s. Lump Sum 210,000
Intercepting secwers Lunp Swm 70,450
550 ,14.25
Contingencies 2075 75,080
T ISG,550
Engineering r.nd overhesd 157% 58,470
Total T 525,000
3« Rights of Woy and Domages
Land Tnmp Sum 50,000
Damoges Lump Sunm 212,500
B
Legnl, overherd and genernl oxpensc 20k 52,500
Total - 313,000
lta Grond Total Capitel Cost 85,500,000
5. Totel Annual Cost 313,100
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1. Vrlue of protection.~ The construetion of the proposcd

protoetion will privent the rocurrenco of the wnnucl losses discussed

in Porograph 10 d, The estimeted cvernge snnuwl bonofit to the srea
protected is thercfore #1,701,500,. This wmount doss not include o
speeulrtive beneflit from the inerense above the norimel wilue of the 1.nd
for i*s prosent vac,

m, Plen of castruetion.- It is plomred to coaplote the pro-

pozcd work in two yerrs. The City of Hortford is plamning - houleverd
and beeutificotion systom which will be incorper-ted wvith the flood pro-
toetion werks g mueh os possibles  The plon of »nroteetion viieh will
probably best suit these conditions is o censtruet tha diko north of
Hemorial Bridge the first yonrs Ths conercte wnll clong tho south side
of the Perk Iiver, the conerete conduit to the Comnecticut River -nd the
carth section comeceting the woll with the rresent Colt Dike ennrgemont
will be constructed in the seme yerre The conerote woll nleng the nertt
side of thc Parl River cnd the woll nlong tre Connecticult River will %o
built the following yeor.,

n. rcffzet of dike on flood heliphts nnd velocitics .~ [ly-
eln ¥

dravliie studies indiente thot the conetrucilon of the proposed dikes will
heve but o very slight offect on the floed heights mnd volocitics in the
riveres Bxcept in the Yorth lecdows, the overbrnlk scetion for whieh pro=-
teetion is propescd is lorgeiy built up ond the creo pets prinelipally as
a storcge aren raothor then o floodwmy.

O ‘ﬁttitude of locel interests.- Loonl Intercsts cre plonning

o boulcvnrd and beautification system in connection with flood econtrol
works., They have stoted that it is thelr feeling that perheps the fiocod
protection should be built to the elevaticn of the maximum predicted
floed, They also desire to heve the United States Mwild, in kind, =

portion of thely construction equel to the cost of the flcod protection
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in leecations that the flood corntrol vworvs can not be built to supplement
thédr vlens of construction, rrovided the plox odopted by the ity is
ncecentable to the Srgineer Department,

11, Tust Hartford, Comecticut.

6« Desoription of the Tovm.- The Town of szt Bertford is

gitusted on the gact bank of the Connecticut River, T2 miles abhove the

L

mouth end directly necress from the City of Hertford. It covers an nres

[ ¢S]

of 12,2 square miles and haed a nonulation or 17,1285 in the 1930 census,
The prineipal businecss activitles are the manufacture of aeroplanes and
acrovlane engines, the distribution and sale of peiroleun products, for-
titizers, foddstuffs, autemobiles, znd Wuilding supplics,

b. Deseription of the flooded irew.~ Tho area subject te rost

frequent fleooding is an alluvial plein about 1&; of & mile wide hrving on
!

elevition near the Tonnceticet River of about 20 fect chove mesn sen

level and sloping gently downvurd to o swale aft the foot of a bluff, 4

portion of the blull vms fMocded for the first tine during the {leod of

19%4,  The develomnent on the blufr consists of & fev aroll industries,

commerciol esteblish ents, end residoncos and coorbiont houscs of well-
built, medium=cost construction., The development on the low plain is

» & I
prineipally low=cost residences, four murine woys, o snd end grevel
compenies, o bulls oll stufion, twe boot cluhs end rn urlording whorl.
Connecticut Boulevurd, the prinicrnl thoroushfere, lecdds to [omeriacl

2 4 [a 3

Bridge, crossing the middle of the inhaebitod low land on an corth £ill

> (9]
and the swele on o masonry arch bridees This stroct ig lined vith
storeg, ~ubtomebile salesrooms, snd aportmats which were flooded during

the 19%5 flood,

¢. DLxisting dikes.- Therc arc no oxisting flood protection

worke ot Eest Hartford., Public Mol L09, 7hth Congress, sroraved hugust

20, 1935, however, nuthorized the construetion of dilkes, draincgs gates,
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sultoble pumping plonts ond other foeolilitics for controlling floods pro-
vided, thoet the eost of sueh —wor shall not orecod 653,000, end that the

proscoution of this projoet shall be subiecet te approvel by the Forrd of

o)

nginecers for Rivers and Morbors, In o reoport dated depuery 15, 1937,
the District Bngincer recommeondod tho moditicrtion of the project as the
rcsult of o osurvey recommended by the Toord of Engirecrs Tor Rivers -nd
Herbors, The nodificd project recommended is identical with the plon in-
cluded in this report.

ds Flood losses,~ The cmount of dircet losses susteincd dur-

irg floods prior to 1936 is not nwoilshle, Recent investipgntions show
the dircet losceos crnused by the 1950 flood +o hove been 1,520,000, of
vhich $750,000 wes wrban, $511,500 industricl, LY,000 highuvmy, ond
315,500 railwmy,  TFrom the frequency-domsgo reletlonship, on oanual
dircct loss of 5L5,000 vwas obtoined for o ~rer wilthin the proposad
dikas. It hos boun catinmttoed theot the indircet losccos obitributcoble to
the leod such oo logs of busincss, loss of employnent, and interruption
of trensportrtion "nd communication with thoir consequent Interforonce
with roguler cetivitices crec slightly highor then the dircet losses.
There hre ol se becn o mrricd deorense In tho viiue of flooted proporty
not refleeted in the conputation of the dircet nne Indircet losses. From
ficld investisetion it is counscrvrtively cstimciind thet the proporty
floodad in 19%¢ hrs suffercd - dgeronco in crplonl velve of 25 par cont
ef the result of the flood. The recoversble c-pitnl loss is 8D per cont

¢ totrl ecrpitnl loss of 2,109,000, end ~mounts to 51,587,200,

o
oy

of
Brscd on . conservetive vield of £,0 prr cont the sver-r-o mmnucl loss
breruse of the reduction from normcl velues is £101,300, The cversge
annutl losscs which cre provented by the nroposcd ple-n of dike proteetion
are swmorized in the following teoble, the direccet and indircet losscs

hoving been roduccd by the amount proventobvle by the Corprchensive Plon
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of reservoirs.,

Annucl Dircet Loss £9,000
Armucl Indircet Loss 110,000

Arnuel Loss f'rom Doerensco
in Propcriy Vrlucs 101,300

Totel Arnunl Loss 120,300

PLAY O PROTECTION

e. ANlipnment .~ The northorn terminus of the proporsed dike
is the embenkment of the Mow Yeork, Lew inven ond Bnrtford Rollrezd at
Proopect Strect, vhich is cbove grodeo ond sorvis ws n dilze for opproxi-
metoly 1,00 fect cnst of this point, Prom the peint vicre thoe rrilrocd
lenves the bluff on earth dike ig provoscd =long the north side of the
reoilrond enmbonlment fer o distenmce of 2,300 Piet to the bhonk of tho
Comnceticut Biver, thaee reross the roilrond trochke ornc 2,800 foot
southerly 2long the nk of the Comnechlicuk River to high pround ot
Connceticut Dowlcverd, The dike begins ngiin just south of Connceticut
Boulgvard ¢ nd runs 3,L00 foct rlong the benk of the River, thonec 3,000
fect enst to the Hluflf clong the Hoclkonum River, rnd thence olong the
top of the Bluff across Ioin Strect termingting ot high pground nenr

Centrel Avenue. The nlignment 1s indicried on Plote Numbor 15,

o Subsurfrce Investigntion.- Subsurfrce samples teolem with

cugors ond eorg Arills neg showm on Plrte Yumber L6 indieste thit thore
is ¢ 15 to 20 foot loyer of relotively inpervious silty sind moterinl
which overlaoys o wore pervious stratum of srmtor besring sonde Prolimi-
nory pormesbility tosts mode on svuples of the overlsying strotwn indi-
erte thot sceprne under tho dike will not be suff'icient Yo reovire o

steel sheet pile cut-coff woll execont for o short sccetiom of the south

dike rt the swole vhere o portlon of thoe cover strotum hos oroded cwmy,
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g« Embenloaent .- The earth enboalment will e subljected in

maximum floods to hends of 15 to 20 fert in the low aren, The section
isdesignad vitha erown width of 10 feet nnd side slopes of 1 wvertical
on 2,5 horizontal riverside, anﬂ-l on 2 lendside, A provel-filled
trench with svbsurfeee tile drain lending to the pumping plants is pro-
rosed under the lerdicsde toe to lover the saturction line through the
dilte 2nd to concentrete seepege from under the dike during great floods.
The dikes on the bluff vill be subjected to lover heads and will heve o
erovm vwidth of 10 Teet and 1 on 2 side sleones end :rill not hove 2 gravel
trenchs The material will be well compocted silty send ohtrined ifrom

the Torth end South Jendows outside o) the rrotected ~rea,

1, Conerste walls cnd stop-loy structures,- The restricted

spwee in the vieinity ol the Shell Dastern Produets Compony nccessitatos

2 concrote wnll cporoximetely 400 DJoct long wnd 21 fuet wbove ground,

The wall will be of the countorlort type vith steel shoet nile cuteofl.
Concrete stop=lop structurcs, 25 to 30 [oet high writh 15-foot openings rre

e

proposed ot the four morince ways ond the wle ding -hart, Conercoteo hend
~nlls for smdbopeirg ore proposcd ot the Few Yor:, Fow Meven nnd Hertlord

Reilro & Ltrocts ont o Muin Strect,

i. Riprap protecetion.- It is proposcd to protuct the eorth

dike nliong the Connceticut River where scour is enticipnataed with hend
plwcod riprip to within 9 feoot of the top of the dike, Rirrep is ol=o
propracd ~long the north side of the dilte in the wvieinity of the reil-
rod bridge, of ©ll stop-log openings, mnd nlong the conercte -mll ot
the Shell Bostorr Preduets Conneny. In vier of the snticiw f2d incress.
in wvoloeity crus.d by the fleod proteoetion, riprop of dorrick size stoune
is proposnd alony the east banl mbove the roilrord bridge, cround the

,.

vhutmonts ond picrs of the bridpge, "nd clenr coch banlc Tor o short distunce
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below the rroilrocd cnd Memorial brideos.
[=

Js Drainage ond pumping sppurtentnecs,- Two intercepting

seuwers are proposcd to divert the storm cnd sonitery flovw now cone
trollcd by lincs loeatcd north ond south of Connccticut Beuleverd to
two small pumping plants. The subsurfacc dreoins under the dike in
this crea will clso run to the pumping plmts. The presont secwer oute
flows will be provided with gotes to prevent flood winters from entering
the system. The remeining storm sewers mnd subsurfoce droins thet hrve
noturel drodnoge towsrds the swele oren will dischorge into the swole
nrec, the lover portion of which is to be used cg ¢ storoge bnsin during
flood steges. A pumping pleont with o copocity of 135 cubice feot per
second is pronosad ot the lewer cnd of the swoleo o provide drainoge
during flood stapges. An intercoptiog sever is proposcd te divert the
sanitary scvmpe from thoe bluff arce throupgh the pumping plont during
very high floods,

o Estimcted costs,- The toblie on the folloving pige plves

the estimnicd ensts of this plen of proteetion:

(Table on folloving poge)
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1, Value of proteection.- The censtruction of the proposed

protection will prevent the recurrence of the losses discussed in Para-
graph 11 d., "The estimated avernge annual benefit is therefore $120,300,
This amount does not include a speculative incrcase shove the normal
veluc of the land for its present use,

m, DPlan of construction.- It is planned to complete the con-

struction in one yesr, the derrick-size riprap, end drainage and pumplng
sppurtenances being commenced first. The concrete struetures will be
completed in advence of the eorth ill,

n. uffect of dike on flgod heights and wlocities.,~ The clos-

ereat floods will inerense

(=]

ing of the sunle which forms e chennel during
the flood heightes and welocities in the main channel as indicated in the

following table:s

(Table on following page)
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EAST HARTFORD, CORNECTICUT

LFFECT OF DIKES O PLOOD STAGES AND VELOCITIES

Harch 1936 Flood

:5tege at:Conn. River: Average Chennel Velocitles

Condition :Memorial: Channel :Railroad:Memorial:Section:Section:Section
: Bridge : Discharge : Bridge : Bridge : P : Q R
: (Feet) : (C.F,8.) Feet per Second
Talural t A7.5 : 159,000 v L. ¢ G. T h.E o L2 s Luh
Dikes plus : t : : : :
Reservolirs : : : : ! : :
Comprehensive: 3%3.2 : 226,000 : 5.6 : 7.0 : 7.1 : 5.8 : 5.9
Plan : : : s : s

. . -
. B

Maximum Predicted Flood

N‘ﬁt uI‘El H [j._o 02

'y

200,000 1 L.Ji : Bel i 5.5 1 L%t iy

a
H

Dikes plus : : : : : :
Reservoirs : : : : : :
Comprehensive: 35.0 : 248,000 : 6.1 : TJde ¢ Tt 1 6.0 542
Plen : : : H :

The velocity at the Memorial Bridge, which is the eritical sccticn, will
be T7Ji feet per second during the meximum predicted flood. Riprap will
be provided at critical points to protect ageinst scour caused by the
incresnse 'in veloecity. The increase in flood heights which will amount
to about 1 foot &t the railroad bridge has been considered in the design
of the dike, The increase in the cost of the Hartford protection and
the ndditional backwater demages caused by the proposed construction
heve been included in the ennual c¢harges for the protection, ss it will
close the swale area for flood flow and will not isolste the low crea
during great floodss The Chairman of the Town Council has stated by

letter that the Town desircs the United Stotes to bear the entire cost
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of the dike construction, pumping and drainage facilities end rights
of way as provided by the speciel legisiction; but if this procedure
is impossible, the Town is desirous of flood control to the extent,

that in hic opinion, it will pay something toward the projeect,
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12. Springfield, Massachusetts.

2, Description of the City,~ The City of Springfield is

loeated on the east bank of the Comnecticut River, about 76 miles above
the mouth. The population, =zcecording to the 1930 census, was 149,300,
and the incorporated crea is 31,7 square miles, It is an important
center of industry and commerce. Three mzin-line reilroads, the Boston
and Albany, Bosten and ilaine, and the New Yorlc, New Haven and iertford
enter and serve the various industries. Some of the more important
preoducts are electrical machinery, textiles, hardwsre, sporting goods,
and automobiles. The home offices of several larpge insurance companiss
are located hore,

b. Description of flocded area,.- The aree subject to dis-

astrous floods ig, for the most pert, the low flood plain sdizcent ta

the river, A point of the high lend urworn vhich the grooter port of the
city is built extends to the river in the vieinity of the Memorial Bridge,
dividing this low plain into two distincet scetions, The upstreoam oree
contoins cbout 588 acres and is utilized for commereinl, recreational snd
roilroed freilitieos and structures. The dewnstreoom oren is the smelloer
but more highly developed, It contrins importent reilroad mnd industrind
developments in addition to numercus smuller cammercicl bulldings and low-
cost rosidences and tencments. A aunll prort of the centrel busincess orea
of the City in this secetion woes {leoded during the ‘areh 19%0 fload.

The totel oreo covered by the 1926 floocd for vhich dike protection is
proposed contains chout 819 rercs and is shown on Plote Number 147.

c, EBxisting dikes.- The north regidenticsl scetion of the
£

towm wos protected from Connecticut River floeds by sn corth dike cxbtenda-
ing from high ground vdthin the Chicopce City line to the Morth End Bridic.
This dike wes overtopped by the flood of 1927 and the elty rebuilt the

structurc to withstond a flood of similcr mognitudeo. The rebullt structure
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proved incdequotc to withstend the flood of 1936 and ws cgnin overtopped
and in meny places wushed ewsy. The dike was rceconstructed to the former
grode and eross soction by the City of Springficld ns e locel work rolief
projeecte Vlork is now underwny by the Tngineer Deportrmcnt to raisc the
existing dike to the Comprehensive Plen design grade as oo vork rolief
project,

d, Flood losscs.- Although nuncercus historiec Iloods hove

occurrcd, thoe only rclinkle drta on fleood losses tore thosco compiled
wfter the 19%6 flood, All cveileble information zotherod from State
ond loecl ogonelos vns supplemented by field inspeetion ond investigo-
tion by this office. The dircet demoges vithin the ares proposcd for
dike protcetion beeruse of the 1936 flood hove beon cstimnted to be
$7,701,000, distributcd os follews: urben 51,574,000, industrisd
$1,80,000, highwey $313,000 end reilrond 510,000, rroa the demcges
frequency relationship the annusl direet lessos for the crer protocted
by the proposcd dikes amount to 462,100, The indirect losses nitribu~
tablc to the flocd by less of business, loss of employment, ond intor-
ruption of tronsportrtion end communiicntion witl their consccuent inter-
ference vith regular cetivities heve beon determined to he slightly
grocter than the direet lossces, Over end above the dircet ond indircet
iosses there hes 2lso been o mirked decrocse in the wlue of the flooded
property from the genoral trend of property valuntions prior to the 1936
fleoods TFrom field Investigntion it hos been conservelively estisnted
thot the property flooded in 19%6 has suffered o deercensc in ecnpital
velue of ocpproximately 2% per cont, attribulsble dircetly to the flood
nenace, The reeovernble cepital loss is cpproximately 80 por cont of
the total enpitol loss of $18,833,000, and tnounts to 015,066,400, Boased
on = conscrvetive yisld of 6.0 por cent the sveroge snnuel loss boenuse

of the reduction from norml vclues is $905,000, The averege manunl



losses which are preventable by the proposed plmn of dike protection
are sumarized in the following tablc, the direct and indirect losses
heving been roduced by the amount preventebls by the Comprehensive

Plon of reservoirs:

Arnual Direect Loss W 11,700

Armurl Indirect loss | 3 12,600

Amnunl Loss from Docrease

in Property Valucs $905,000

Total Annual loss 2929 ,%00

PLAN OF PROTECTIOH

o« Alignaent.,=- The dike proteetion propescd for the City
of Springficld is shown on Flste Wumber M7, The sclcetion of a site

for the nroteoctive dikes was limited by nrior oceupation of the londs

by the bulldings an<d svructurcs whiech reguire the protection. As

o~

result of such occuprtion the dike alighment and type of structure
vorics in the differont reaches of the some dike. Zeononmlenl ond
practica] cornsiderntions primerily governcd the seleetlon of types of
structurc snd alignment, The proposcd plon of protection is ¢ contin-
w.tior dewnstream of the work uwndervey above the Zorth dHad Bridge by the
Imgincer bepertment cs o worlr reliof project nind consists of the construc-
tion of o dike, cxtending Iron the Jorth Ind Bridge southimrd to the
high ground north of the Yoston wrnd Albrny Reilrowd bridpe, cnd

from o point opposite DBridge Stroct southwrrd to the South Band Bridge.
The irntorvening lend 1s above flood stege end roquires nn protcetive
structurc, The proposcd protcetion consists of tn corth dlke, conercte
wall or the reising of the milrond subgrode, the type scd being that
most cconomicol for the partieular loeality. Mill River will be crorricd
through o pressure condult of sufficiont nror te hendle the mexinum

predicted dischurge of the streanm,
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fo OSubsurface investigeuvions .~ Subsurface Investigations

were mode by atger borings at frequent intorvels alonp the preposed
dike line., The results of these Investigutions mre presentied graphi-
cally in Flate Nurber 143, In genersl, the borings indicote that in
the upstream scction {rom the Forth End bridge tc the Beston and Albany
railyoad bridpe the underlying strete consiste of silty sond. The

b

dovmstream section hos been subjected to reilrond £ill and veries with
the thickness of the fill thot has been required. The filled~in sec-
tion 1s composed of cinders of various thickness underlein by silty

send, '

£« TImbanktmeont,.~ The earth dike will h-ve 5 croom width of

10 fect and side slopes of 1 verticnl on 2 herirzontel. The moeximum
13

gtatic head to which the structure will be subjccted is ~bout 10 froet.
The quality of the underlying strote wvhore this type of construction will
be uscd is considorcd to beo such that cxcossive scovage or plping ieg ime
provable. The £111 moteoricl will be houled in cnd will ecansicst of o

relotively imperviouns sondy elry motorial vhich -dth selcetive placomont

will form an imnervious structure, Dorth i1l ond rocio balload arc »nro-
al 4

poscd wder short scetions of the roilrerd troel vhere raising the troel

L

311l provide the most ccornomiecnl proteetion,

he Conercte wells ond structurcs.- Concrete wolls oro nro-

poscd vhoere leclk of space or other econsidorations nake the errtl section

undesirablo. The vells will be of the gravity ~nd contilever typrs and

will vory in height from 5 to 12 fcot. Beenusce of their leention in
seetions of the proposcd dike vhore subsurfrec conditiors wre wmmfavor-

eble, o steel shect pllc cvi-off wall is provided,

i+ Riprap crotcetion,- Riprap paving is mroposcd along the

Iy

eapth dike in tho upstrowm scetion from the Lorth Bxnd Bridge to the

Boston rnd Albony Red lrond bridze., Prving is nlso provided whiere scour
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is cnticipoted 2long the bank ot the locotions of conerete =lls und
a2lenp the roised portian of the reilrocd embrnlinent vhich serves os o
dike.

je Droincee mnd pumping frellities.- An eifective systen of

mumping plents to control the mnitory and stor seinge during flood

periods ts o very meccusary nurt of the propesed flgod protective vorks
and is shoom @ Flate Mwwber 147. These nlents will be sloced nour the
outflor of the serrers ond wll be kent ot o minimum by the concentrotion
points vvhere the pumring plints will he Iocnted. A pumpring plint with o
cepneity of 320 eubic feet per sccond cnd ~AAth on intereepting scover from
the Cypress Street sevver is vropesed ot Dlinton Strect., A plant with o
capoeity of 290 cvbic foot per sccond 14111 be built of Lorthington Strect
end will provide drninige of the Sorthinston Street sciers A plont vdth
n ecapreity of 160 cubic fect por sceond rill be corstrucicd ot Union
Strect wth on intorcepting sever from Zln Streoot. & plont with a capo-
city of 250 cubic foct per sccond 1ls vroposcd for the Yorlr Street acer,
A proposcd plont of L% cubic foct per sceond espoeity <411 be loented
slong the sovth benl: ol 73111 River ond wrest of Columbvs Swvenuce,. Drointge
gotes will e construvetod 2t wxisting soare o provent fMleoods boeking

through the sewers into the proposcd pretected rrocs,

ke Estimctc of costs,- The Lable on the folloing name gives

the cstimnted cost of the proposed nlon ol nrotoction:

{Teble on following prec)

- 18] -



SFRINGIIELD,

VASBSACTIUSETY

COST FETTHATE

————— . A - pm —a

H . N Tom 3 N
I;i?; Tten ; Quantity : gg;z ; Ancunt : Toued
1, Dike Construction
Concrete 1,150 cuavds. 916,00 % 55,h00
einforecing steel L5L,,000 1bs. 0405 o, TG0
Steel sheet pile 99,200 sqafts 1.00 77,200
Fxcavation and beckfill 6,400 ev.yds, 1,00 5,100
Remzving N.R. side track H 100 1in.it. 1,00 /i, 100
Telering U.. side track U, OO iin.ft, 200 §
Tobunluent, eartn 11,000 cuvuyds. 0.60
Barth i1l {under sidetrad)P,500 cu.yds., 1.00
Riprerp 5,80 cu.yds, 5.00
Rocls 111 2,00C cu,yis. 2 o0
Cortingencies 200
Engineering ard overhead 1%L
Total 5ORThH,H00
Za 1411 River Tumnel
Toncrete 5,200 cu.yds, 22,00 111,400
teinforcing steel 5%0,000 1bs,. .05 25,500
Txecavation and brezfill %600 cu.yis. 1.50 5,h00
Recongtruction Columbus Ave, bridge Lump Sum G, 000
Removal ilin St. bridge Lump Sum I, 000
TITE A0
Contingonecics ooyl 51,100
AR, 00
Lngireering and cvarhead 151 23,000
Total T 216,000
7 Dbrainape and Pumping Yacilities
Fimping Plants -
¢linton 8%, 1-720 ¢ 5. Luap S
Vorthington S5+, 1=300 cutes. fumm Sun

Union 5%,

Yor~ S5t,

Columbus Ave,
Intercepting seviers

Contingencies

ingineering and overhend
Total

o Ripghts of ¥Wev and Dmnnges
b £ y

Lend

Damepes

overhond
Total

Legal,

S+ Grond Total Capitel Cost

6. Total Annusl Cost

end genernl expense

1=100
1-250
1- L5

Sum
S
~

LU
Sum

Cefaiia
oudaz. L1"'~
Collen, Lump

Lumn

20%

r

157

Lump Sun
Lusap Sum

204

e ryad
1. > :. JLJ, 2300
151,200

m— s g et

35,000
20,000
~hwp5,0Lﬂ
11,000

* 2ol
I 1 » ?)11.[ ’

1,153,000

56,000

0720

132,000
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1. Valve of protection,- The value of flood benefits as a result

of construction of the recomnended dikes is estimated to be $929,300 per
annum. Thig value vms determined by adding the direct end indirect

flood losses discussed in Paragraph 12 d te the recoverehle annual lossecs
owing tc depreciation of property volues. An edditicnal benefit not in-
cluded in this figure @nd whieh is more or less spesculetive i1s that of
inereased real estate values above the normul value because of positive
protection against future floods.

m. Plan of construction.- The plan of construction will roe

quire one yeer. It is proposed that the construction of the dikes, 311
River tumncl, end punmping plents be ecarried on concurrently,

n. Effect ol proposed works on flood heights and velecities.-

Because of the fact thet the railroads gnd other structures in the low

3,

lands now occupy the great pertion of the flood plain, the construction
of dikes will not have moateriel eflecect upon the floodway. The ¢ffcet of
the proposed protcetive works on the flood heights and velocitics has

been computed end has been found to be negligible,

0. Attitude of loesl interssts.- The local authoritics state

by letter that they erc in favor of the propescd plan, mnd that by the
time construction nlans arc vell undorway the City of Springfield viil
be in & position to cooperate, ze roguired by the "loed Contrel Lot of
1936 and deparimentsl policy reouiring the localitics benefitcd to {ur-

nish drainsgoe and pumping fecilitics.
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13. West Soringficld, Hagsochusetts,

L

2. Doserintion of the Town.~ The Tovm of YWust Springficld is

situated on the west bank of the Connccticut River, 76 miles above the
meuth, and dircetly across from the City of Springficid. The tovm lics

in the urea 2long the Connceticut River north of and adjacent to the
Weotficld River ot its confluenec with the Conneceticut River, and covers
an arca of 16,3 squarc miles, The population, according to the 1930
census, wvas 16,634, Loecatcd in the arsa adjacont to the licstficld River
is the Bastern 3tates Exposition grounds, the Boston end Albany Hellrowd
shops, and & nunher of industrial concorns engoped in the manufuctur: of
fivre boxes, glazed paper, pumps and dumping cquipnent, pecleege nachinery,
foundry ond machine-shop products, oil horters, and potrolcun procucts,

ho Deoeription of flogded zrea.- The arco subject to

Cormecticut River floods is an alluvicl plain sleping zontly awey from

the river teowards the Westficld River. The zetion eoversd by the flood

of #arch 193%6 for vhiech 2ike protoction is proposcd, on shovm by Plote
Number 149, is roughly rcectangular in shope, about 1-1/h milcs wide hy
ehout ]-1/@ miles long with ¢ frontepe of about 2 miles along the Commcethi-
eut Hiver, snd covers ctout 1,00); seres. Preecticnlly sll of the mnin
residertial district, industrial concermns, tho Fostorn Stetos Bxposition
greunds, and the Boston and Alhony Neilrond shops wre loest:d in this
flooded zrec.

¢, Eristing dikes.~ An existing corth dile clong the north

,

benlt of the Vestficld River from the Coennoccticut Hiver to the
Bridge constructed by & group of private intorcsts in 1917-17148, rro-

vides protoction against frequent floods of the Connecticut River for

fat)

the low erec tlong the diestficld Biver to wun ¢levotion chout threoo oot
£

ahove the 1227 flood. A break in this dike cousca most of the dunmaie
sustuined in tho 1327 flood, requiring su

wequent ropolirs cnc strongtheoning.,
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A dike 1s under construction from shout 3,000 fect north of the North End
Bridge to the femoricl Bridge to the Comprohensive Plan design grode os a
work reclief project by the Engincer Depertiment. This dike will vrovide
purtizl protcetion to the low ares in this scetion and is o link in the

proposed plen of dike protection for the cntirc towm,.

d. Flood losses.- Records of flood domoges susteincd prior to

nreh 19%6 are not evailable. The dircet losses coused by the 193%5

flood within the nren proposcd for protection amount to $2,30L,000. Of
this total 41,043%,000 iz urber, 31,200,000 iz industrial, 340,006 is
highvry, end $131,000 is reilroad less. From the dancge-frequoncy reo-
lotionship the cmuel direet losses for the croe protected by the proposed
dikes samount to 3%6,95C. The indircct losscs attributeble to the £lcod
stuch £s loss of tusiness, toss of cmployment, and interruption of trras-
portotion ond cormmmicotion with thelr conscouent interforence with reogu-
ler cetivitics hove beon determined to beo slightly grecter thon the di-
rect losses, Over and wbove the dircet ond indircet losses there has
also becn & morked deereasc in the voluc of the floodcd nropeorty from the
general trend of property voluttions prier to the 1236 flood. From ficld
investigation it hag been conservetively estimated thut the property
floodod in 1336 hes suffered o decroase in enpitnd wvolue of cprroxinmately
25 por cent cttributable directly to the fleod monace, The recovorsble
copitcl loss s cstimated ot 30 per cent of the total cepitcl loss of
41,000,000, and onounts to 33,200,000, Dased or o conscrvative yicld of
6.0 por cent the sverage annual leoss boeousc of the reduction from rormal
valurs is 11972,000, The avernpe ennuel losses which ere prevented by the
proeposcd plen of dike proteetion oro summerized dn thoe Dollowing tible,
the direcet ond indirect losses hrving beon roduccd by the Comrrchentive

Plon of roservoirs:



Annueol Direct Loss $ 5,350

Anmus 1l Indirect Loss 56,450

Annucl Leoss from Decrence in
Property Vnlues £192,000

Total Ammuzl Loss G20k, %00

PLAIN OF PROTECTICH

co Alignment.- The dike proteetion proposcd for the Tewn of
West Springfiecld is shown on Plate Vumbor 149, The dike under construc-
ticn by the Eaginecr Department as o« work ralicf project provides pro-
toetion from high ground about 3,000 foot nerth of the Torth End Bridge
to the 'emorial Bridge. The oxisting earth dike below the Memorial
Bridge will be raised and onlarged, ond sxtenced olong the Westfield

River, ebove the Agavem Eridge, opproxinctely 3,000 foct to high ground.

f. Subsurfucc investigatlons.- Investigoticns of subsurfoce

eonditions by cuper borings, as shown on Flate Mumber 150, indicote o
feirly deep ovorburden of o mixture of sand end silt along tho Connceti-
cut River, but vorioble send and grovel aleng tho Westficle River ir-
dicatcs the possibility of considereble scopore through the permeable
strotum wvmder the dike during rperiods of grect Cileod,

g. Ebonkment.- The carth embonimient will be subjected to
varying hends up te a meximum of 20 feet noor The mouth of the Westiiold
Piver in times of fleood. The carth dike is desipnod with o erown width
of 10 fect, a londside slepe of 1 veortiesl on 2 horizostal, end o river-
side slape of cither 1 on 2 or 1 on 2-1/2 depending on helght of pronnsod
dike ond condition cf riverside slonc of exinsting dikes The motorinl
used in the dike will be o well compzeted mixture of sond ond silt ob-
tained from rivoerside berrow plte or fron borrow arcis noarth of the ine-

terscetion of Parl Stroct ard Scuth Povleverd,



he Conerete wolls ond structures.- The eoxisting concrete

drainnge eonduit ot the drainnge gote loceated cbheut 2,000 foot enst oF
the Eastern Stotes Bxpositien grounds will be longthoened to provide
for the reising tnd enlargement o the earth dike.

i. Riprap protecction,~- The river bonk between the Nerth nd

Bridge tnd the Memcrial Bridge will be previded with riprep protoetiom

where necessary o prevent scour snd underiining of the dile, Othor
sections almng the river bank ond earth dike will bwe protected by riprap

where scour is anticiputed.

is Draincre end pumplng focilitlics,~ A snmzll pumping plont

with capreity of cbout 15 eubie feot per second is pronoscd zbove the
¥orth End Rridge ot the end of YWerrcen Stroct %o cugment the existing
system of mumping stations for meinteining dreinsze of the protcched
ares during periods when river floods provent drainsse by gruvity.
Drainege getes will be installed on the Seuthworth Stroct and Warren
Strect severs, ond on irtercepting sower will be ernstructed to combine
the flow of the twe severs dvring flood perizds. Considert¥lco storoge
erco is availeble clong the Wostfild River east of the Eastern Stotos
Exposition grounds te impound etor woter and scepage for short poriocds
during fleod stiopes,

ke Bstimoted costs,~ The folloving tunlc gives thoe estinated

)
——

{Tnble on follmrirg pege
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WEST SPRINGEIELD VIASSACHUSETITS

COST HOTINATE

Ttem
Ve s Item ,  Quontity

1. Dike Comstruetion
Cleoaring o, v
Fmbankmnent, corth 25 0,000 ou.yﬁu.
Roclt £111} 1,000 cu.yds,.
Riprop 5,500 cu,yds.
Sower outlet extension 1

Centingeneics

Enginecring and overhead
Total

2. Droinage and Pumping Poellitics

Pumning plent T.1h cutfan,
Intoreepting sever (L2") 600 Lin.ft,
Dreinepe gotes 2

Contingeneics

Erginecring end cverhesd
Total

3. Rights of Viay end Lamoges
Liond
Drmages

Legal, overheed cnd geonersl oxponse
Totel

o Grond Tetal Copitsl Cost

C. Total Anrusl Cost

Lump Sum
3.00
Lynp Sum

207

157

Lump Sum
Lump Sum

R

15,000
1,300
1,700

o1, 700
L, 500

5,100
_ 5,900

7,200

2,000
79,200
1,300

nit :

Cont Amcunt , Total

Lump Sum $ 5,000

.50 125,000

2,50 2,500

5.00 27,H00

Lurp Sam 5,000

154,000

alen 52,600

19,0600

15% 29,100

£25,000

30,000

1,500

o m—— T ———

5256,000

11,100




1, Value of protcetion,~ The eonstruction of the proposcd pro-

toction will prevent the recuwrrence of the cmunl losses discuszsed in
Prregraph 13d, The cverasze onnnuel bencofit on cccount of flood provon-
tion velve of the dikes thercforc is 3204,300. This nmount docs not
includeo n speculetive increcse above the normel veluc of the lond for
its present usc.

m., Plorn of construction.,» It is plomned to complete the

project in onc construction scoson,

ne. Bffect of dike on flood heights and welecitics.~ The

overbenk aren aleorg ths Connceticut Tiver is o smnll porcentoge of the
totnl floodrmy arcs to the river, eand os it is highly dcveloped pro-
vides o high resistance te flow, The inerecses in floed heipghts end
velocitios in the Connceticut River thet vill reeul$ fron the construc-
tion of the propescd dikes heve been commuted mnd cre comsldercd
noglipgiblce.

c. Attitude of loenl intorcsts.- The Choirmmn of the Porrd

of Sclectmen hos stoted by lottor thet the yreposcd plen of nrotection
nocts writh the gencral opprovel of the Beornrd, ond thot the Towmy of Tiest
Springficld will provide droinage cnd pumning freilities rn? comply with

the requircments of the Floeod Control Act of 1936,
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Uy, Chicopee, Massachusetts,

a. Description of the City.- The City of Chicopee is loecated

on the east benk of the Connecticut River, 80 miles above its mouth.
The city is divided into two parts by the Chicopes River in its course
to the Comnecticut River, and hes a total area of 22.9 square miles,
According to the 1930 census the population was 4;3,9%0, The main in-
dustry is manufecturing, the principel products being radioc apparatus,
electrical machinery, apparatus and supplies, sporting snd athletic
goods, firearms, rubber tires and tubes, plumbing geods, fowmdry and
machine-shop products, drop forgings, textile machinery and supplies,
malt liguers, and meat pocking,

b. Description of the flooded area.- The area subject to

floods is the roughly convexwshaped flood plain extending fronm a point
just north of the rallrocad and highwy bridges lesding to Helyoke,
southward to the high land just south of tihe Chicoper River, The mexi-
mum width iz about 13,000 feet and the length along the convex line
formed by the Comnecticut River about 16,000 feet. As indicated in
Plate Fumber 191, certein irregular srees in the upper halfl of the nlain
are above the height of the 1936 flood hut would be inundated by higher
floods. The totnl flood area north of Chicopee River is approximately
1,000 meres, and south of the river is 20 acres., North of the Chicopec
River the development eonsists of low and medium cost residences, small
Industrial concerns and numerous vegeteble parden plots. To the scuth
of the Chicepee River, and in its valley, are seversal lorge industrial
congerns.,

c. Bxisting dikes.~ An earth dike was constructcd along the

Chicopee Kiver and the Commgcticut River in 19%5 by the city, with Federal
funds, as a work relisf project. The dile was bullt to the approximete

grade of tho 1927 flood and provides protection to thst stoge for the
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lower helf of the pluin north of the Chicopee River,

de Flood losses,- The emount of demeges causcd by floods

prior to 1936 is not sveilable., The direct losscs suctoined in the

fiood of ierch 1936 within the area protected by the preposed dikes
amounted to 3871,000, of which 533,000 is urban, 341%,000 is industrial,
$93,000 is highway and 325,000 is railroad loss, From the domege-
frequency reletionship the annuel dircet losses for the area protected
by proposcd dikes were found te be $1%,9590. The indirect losses sttribu-
toble to the flood by the loss of business, loss eof employment, ond in-
terrunption of transportation and cormunicztion with their conscguent
interference with regular busingess activitics have been deteritined to

be slightly —ore than the dircet losses. Over and 2bove the dircet ond
indircet lossoes there has alss boeen o markod deercase in tho value of

the flocded property from tho goneral trond of property valuos prior to
the 1936 flood, Fron ficld investiprtien, it hos been canscrvetively
cstimoted thot the property flooded in 1936 has suffercd & decreasc in
cenitel wlun of approximately 25 per cent ettributable dircetly to flood
menace. The rocoverable capitel loss is approximately 30 per cemt of the
total eopitnl loss of $1,480,000, snd amounts to $1,18L,000, Bescd on

» conscrvetive yield of 5.0 per cent this roduction from normel values
zmounts to an everage ennuel loss of 371,200, The cvercpge ennunl losses
which orc proventod by the nropesced dike proteetion arc summerized in

the folloving tabkle, the direct and indireedl losscs hoving beon roduead

by tho smount preventabl: by the Comprchensive Plan of roservolrs:

Annurl Dircet Loss w2030
Annual Indircet Loess % 2,520

Annusl Loss from Decronsa
in Property Velucs w91,200

Total Annual Loss 576,000
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PLAN O PROTECTION

e« Alignment .~ The dike plen proposed for firod protection
of the City of Chicopee is shovm by Flate Fumber 151, The dike will
proteet obout 1,020 . meres. The alipgnment begins in the Willimansctt
sectlon, where & short earth dike and rein forced concrete flood wall
nlong the enst side of North Chicopee Street, with o stop-log structure
at Prospect Street, will lkcep out flood weters duc te headwaters of the
brook or baclkweter from the Connecticut River above the bridges. A low
ridge continues downstremn elong the river from the highvmy ond vailyssid
bridges to o meadow nbove Bonner Street nnd provides protectiom cpgninst
floods to the Comprohensive Plan design grrde cxcept at three shallow
sveles ceross the ridge. Low dikes across the cnds of these swmles cone
plete the choin of protectiam to Borner Strroet, An eocrth dike runs from
the ridpe above Bonner Street to the river benk cnd thence downstrenn to
the existing dite beginning ot Liberty Streect. This Aike is roailsed rnd
enkarged clong the Comoeticut River andup the Chicopue River to the
Boston and Tieine roilroad embankment, A riverside slope £i1l continucs
elongy the rrilroad embankment, on opoening sbout one foot below grodo
neross the reflrond frecks will be sordbongped during floods, nnd the
exizting dile 1o high ground ot Derthe fvenue will bo roised end enlrrg d
to complete the dile aligrment north of Chicopoe Rivop. For thc arco
clong the south benk of Chicoper fliver, © shat ecrth dike frem high
grownd ~t the lower dem tnd o combinetion of conercte wanlls end bullding
vmll roinforcoment which connects viith the upper side of the highwny
bridge ot Springfield Streoet is propoced, Below the bridpe o concrete
wall cantinues «long the river, between the top of the river benit rnd
the rondwny clong the benk, to the Boston add Meine roilrond cmbopkment
ot the south emd of the roilrond bridge ¢eross the Chicopeo River. The

alipment on the oprosite side of the railrocd is resumcd by o conerote
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well wlong the top of the river benk for about 500 feet, and thence west

’
and south with an earth dike aleong the btor of the fill abutment %o the
spur track embenkment. A stop-leop gats structure across the spur track
and & riverside slope fill on the spur track embankment brings the nlign-
ment beck to the main line of the Boston and laine reilroad. On the

east side of the railroad embankment & concrete woll along the lower

side of the cenal spillway teilrace f¢ high ground near the canal spilla-
way, with a stop-log gate struveture ot Depot Street, closes the chain of

protection for the arca along the south benlkt of the Chicopee River,

f'v Subsurface investigations.- Bxplorations ol subsurface

conditions by auger borings, as shown on Flate Nupmber 152, indicate an
overburden composed of o mixture of sand and coarse siit for « depth of
about 2¢ feet, and undorlain with o stretum of verlu®ble sand und gr vel
for about 10 feet to the woter table, These borings show the prob-hil-
ity of 2 permeable stratum of sand or variable sand -and grovel, Wwut the
thick overburdon indlecates that the danger of watcr bolls dvring tincs
of great flocd is small. Rocir outerops along the south bonk of tle
Chicopee River indicnte o rock stratun under the slluvinl overburden of
silty sand,

g. Embankment.- The ecrth embankment will be subjectocd fo
heads varying from zero at the upper end in the Willimansott section
to & maximum of 2l feot ot the mouth of the Chicopee River, The dike
sgction is desimned with a crown width of 10 feet and riverside slopc of
1 vortieel on 2-1/2 horizontal snd landside slope 1 vertieal on 2 lori-
zontanl. The matericl used in the £111 will Be o mixturce of zilt, cloy,
and sand obtaincd from differcnt points nlong the hili ecest of theo rail-
road, and will be well compacted In the construetion of the dike. A
grovel filtor drain vill be provided under the londsido toe of scetions

higher than 17 fect.
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h, Conerete walls snd strueturcs.- Conercte walls nre pro-

posed whore lock of space provents the construction of onrth dikes, The
walls arc of the contilover type end do not excecd 7.5 foct above ground
for the well in the Willimensett section or 10 fect south of the Chicopoe
River, "Stecel shect piling provided under the well souwth of the Chicopoc
River will cut off sccpages Concrocte stop-log structurss arc requircd
for the opening at Prospect Strect in the wall in the Willimansctt sce-
tion, and at Depot Stroet, and ot thce spur track south of Chicopee River.
Reteining walls are provided at the opening thet is te be sandbagged

aeross the railrond tracks neer Bertho Avenuc,.

i. Riprap protcction.- Stonc riprap is proposed on the river

bank end the riverside slope of the diko aleng the two rivers whore
seour is enticipated.

js Draincge and pumping facllitics.~ Pumping plunts pleced

at points of netural drailnage or at cxlsting sewers along the dike
alignment will provide dreinage of the protected cree during flood
gteges, A pumping plant with a capacity of 115 cubie fect per sceond

is proposed in the Villimensett scetion necr the Ifontgomery Strect
sewor, with intercepting scwers from Rivervicw Plasce rnd Loslic Strect.
A plent with 2 cepocity of 125 cubic fcet per second will be ploccd ot
the Call Strect sewer, 1dth an interceptor from the St. Louls Stroct
scwer, A plont with o capacity of 180 cubie fect per second will pro=
vide draincge of the ieKinstry Avenue scwer, A plent with o capneity
of 70 cubic fect per sccomd is proposcd ot the Paderowski Streoot sever.
Droincge of the open arcn etst of the roilreed cnd dircetly nortn of the
Chicopce River will be provided by o plont, with ecapreity of 90 cubice
feot per second, locnted ot the dike necr Bertha Avervc, For the indus-
tries south of Chicopee River three sawll plants, with copecitics of
from 5 to 2% cubic feet por sceond, will be ploeed in the threc areos

to provide draincge during flood. Dreoinrge gotes 741l be ploced on
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existing outfsllsz to prevent floods becking into sowers under the dikes,
and outlet structures at the pumping plants will minimize crosion due to

the outfall from the pumps,.

k. Estinated costs.- The following teble gives the estimotod

cost of the propescd plan of dike protcetion:

{Toblec on following page)



CHICOPEL, MASSACHUSETTS

COST ESTIMATE

tom Tten Quentity ot Amount © Total
1. Dike Construction

Clearing Lump Sum $ 5,000
Concrcte 6,600 cu,yds 316.00 105,600
Reinforeing steel 59L,000 1bs. 0.05 29,700
Steel chect piling 10,000 sq.ft. 1.25 50,000
Excavation and backfill 3,500 cu.yds. 1.00 3,500
Embankment, carth 302,000 cu.yds, 0.50 151,000
Riprap 2%,200 cu. yds. 5 .00 116,000
Gravel drain 14,000 cu.yds. 1.00 14,000
Tile dreoin Lump Sum 10,000
Tailrece structures Lump Sum 8,000
192,800
Contingencies 20% 98,600
31,00
Enginecring and overhend 15% 48,600

Total T 8680,000

2. Droinnge and Pumping Freilities

Pumping plant 1~180 c.f.s. Lump Sum 103,000
Pumping plent 1+125 c.f.s. Lump Sum 30,000
Pumping plant 1-115 c.f4s. Lump Sun: 75,000
Pumping plant 1- 90 ¢c.f.s. Lump Sum 60,000
Pumping plant 1- 70 c.f.5, Lump Sum 50,000
Pumps Ze 10 c.f.s,. Lump Sum 16,000
Intcreepting scower (2L") 2,375 lin. £t,. .00 Q,500
Intercepting sower (3@ ) 950 lin., ft, 6.00 5,700
Draincge gates 7 Lump Sum 8,600
Cutlet structurcs 5 Lump Sum 4,500
TI5300
Contingencics 20 32,500
“1,9L;,B00
Engincering and overhead 15% 74,200

Total T 565,000

3. Rights of Way and Damages

Lond Lump Sum 30,800
Darc.ges Lump Sum 17,500
T L3,300
Logal, overheed and gencral cxpense 20% 9, 700

Total T 53,000

lis  Grand Total Capital Costs $1,307,000

5. Total Arnual Cost 531,900
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1. Valuc of protcction.- The construction of the proposcd

protection will prevent the recurrence of the amual losses discussed
in Paragroph 1Lhd., The cvernge simuol berefit from the flcod preven-
tion value of the dikes, thereforc, is §76,000, This cmownt does

not inelude o speculative increase obove the normal value of the ilund
for its present use.

m. Plan of construction,~ It is planned to complete the

project in one constructicn season., The concrete structures in and
through the dike will be constructed in cdvance of the anrth £ill.

n., Effect of dike on flood heights ond velocities.- The over-

bank orea clong the Commecticut River is only o small port of the toteald
floodwry aren ond the construction of dikes will eliminate only a very
small percentapge of the total flood flow, The offccts of the propescd
dikes on floecd heights end velocities hove been computcd cnd ore con-
sidercd negligible.

o. Attitude of local interccts,.- Loeal cutheritics wro in

goneroel egreenent with the proposcd ple- of dike protecticn ond with the

provisions of the Flood Contrel fet of 1936, and fcocl thot funds con he

i

raiscd to proevide draincge cnd punning foeilitics os required by de-

partnentel phlieclos,
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15, Holyoke, cssachusetts,

2, Description of the City.- The City of Holycke, locntcd on

the west bank of the Commecticut River 85 miles above the mouth, is a
highly developed industrinl city. It had o populution of 55,537 (1930
census ) and a totel ocrea of 20.9 squere miles, A unicuc method of poicr
distribution, by scle of woter from o systam of high-lovel conels, wos,
prior to the general use of hydro-elcetric pover distribution, aon im-
portent fretor in the development of the towm, The industrics ore for the
most prri ongrped in the production of noper and nopor products,

b. Description of flooded crea.- The soctions of tho city

which aro subject to discastrous floods arc the low nrces <djrcent to the
river, now principelly cccupied by industricl plents ond the rellroods
vhich serve thom, High ground, dircctly above thoBoston and HMeinc Raile
rond Bridge snd on wvhich is locotsd onc of the genercting stotions of the
Holyoke Weter Power Compeny, scparctes the two low areas, In the upper
scetion this oren is restricted by the prior coenstruction of the high-
level canels, vhile in the lower scetion the banlis of i third lewvel
cenel cre net of sufficient hoight to prevent overtopping by o flood equal
Lo thot of 1936, 1In cddition to the privotely ovmed industrial plonts,
the city ovms and operctes o gos plrnt cnd o stern ponsroting stotion in
the upper scetion of the flooded arec. There is olso oo ginll scotion of
tenencnts in the lower flooded crea. The oren covercd by the flood of
lMerch 1936 for which dikc protcetion is propescd amounts to sbout 105
ceores end 1s shewn on Plote Fumber 153,

¢. Existing dikecs.= The highelcvel concls, olthough con-

structed for o quite diffcrent purposc, protcet o cormsidersble nren
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thet mould othervise be below moximum loed stoges, aAfter the flood
of 1927 the Springdelc Dike vos constructed, This dike, on earth
structurc, wis designed to protoct the south aren of the town rgninst
a rceurrcnce of ¢ flood eguel in mognitude to thot of 1927. This dike
vms overtopped in 1936 and & scetion of it destroyed, Scconstruction
to the Comprehensive Plan desipgn grode is now wnderway os o loccl work
relief project by the City of Helyolc.

d. Flood losscs,.=~ Although numsrous historic floods hove

sccurrec, the only rclichble drte on flood lesscs wore thosce compiled
efter the flood of ioreh 1936. The dircet losscs czuscd by the 193%6
flood within the arce proposcd for pretection emeounted to $774,000.

Of this totzl $35,000 is whbar, 620,000 is industrial, $28,500 is
highwey, nnd 320,500 is reilrond loss, From the demege-fregueoney re-
lotionship the annusl dircet losses for the proposcd protected arce
cmount to 48,330, The indireet losses sttributable to the flceod

owing tc loss of bhusiness, loss of emplaoyment, ond interruption of
trensportation oand cornmunicotion with their consequent interforence
with the rogulaf cotivitics hovo beonr detormined tobe slightly grooter
then the dircet losses. Over ona ohove the direcet and indircet losses
there hos ©lso been o marled deercase in the vidue of the floeded prop-
erty from the gen ral trend of property volusticns prier to tho 1936
flood, It hos been conservotively cstim-ted from ficld investigrtion
thet the nroperty fleoded in 1936 hes suffered o deerncse in erpital
value of cpproxi ctely 2% por cent etiributeble dircetly te the flood
nonccc. The recoverable capitel loss is approximetcly 30 per cent of
the total copital loss of 32,940,000, and amounts to 32,352,000, Bosced

on o conservetive yicld of 6,0 per cent the sverrse mmnucl loss, boe

2

usac
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of the reduction from normol wvalues, is ];12;1,000. The averogo annual

losses which are proventuble b, the proposed plrn of dike protection

are sumcrized in the following table, the direct and indireect losses
having been reducsd by the amount preventobie by the Comprehensive

Plan of reservoirs:

Annunl Direct Loss % 1,570

Ammunl Indirect Loss % 1,670

Annual Loss from Deorcase

in Property Values #1531 ,000

Total Arnnual Loss 310y, 20

PLAN OF PROTECTICON

e. Alignment.- The dike protcction for the City of Holyoke
is showm on Plete Number 153, Tho site off the provesed vorl: is limited
by the presence of existing menufbeturing rlonts and reilrond tracks
along the river bonk to relatively norrov speccs either on the rivers
gide or lendside of the reilroad, Lack of sprce mokes necessary the
use of omnercte flood walls of the cantilever type throughout the
greater portion of the work. Prom a neint irmedisntely belowr the
Holyolie dam the propescd wmll will oxtend dmmstrean along the bonk of
the Connceticut River nnd along the upstroonm side of the Yoo 2
vestermy to the high ground nenr the overflow from the Sucond Level
Connl. Thoe well then bopins at the high benlk of the Sceend Level
Cennl irmedintely belov thweoverflowr and cxtonds nlonpg the dovnstrean
side of the Vo, 2 wnstevmy tnd clong the tare of the Comnccticut River,
rivervmrd of the radlroad troeks, tying into high ground in the
vieinity of Moshor Stroct with o short scetion of curth dike. A short
suetion of carth dike beginning ot the high ground neor Applecton Street
extends ol ong the river bank londside of tho railroad tracl to the

White ond Wycoff Building, which is to be reinforced fo form a port of
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the protecticon. This building connects with the Boston and lnine
Rzilroad embankments. A concrete wall begins at the domstroam side
of tho railrond émbonkment cnd exteonds clong the river tanls on the
landside of the railroad trocks to the He. L westeway. The woll then
extonds along both sides of the No. 4 wostewny ond along thosc perts
on the benlks of the Third Lovel Cenal that are belor the propesed
grade. Below the No, Y vasteiay the wall cxtends slong the river
bank of the lendsido of the roilroad trocek for o short distance, thon
along the riverside of the roailrosd track, tying into the existing
Springdele dike with a short seetion of corth dike. The cost of the
malls nlong the Yo. & wastovmy nnd the low soctions of tho Third
Level Canal is opproxinately equal to the cost of providing o suit-
able structurc and control gotes for elosing the wastevmy during
flood stages, Fenturces giving profeorence to the andditiornl length
of wall include: the saving incurred through the climincticn of a
pumping plent sufficient te provide droincge of loakage thirough the
canal hecdgates und for storm wotor drairage into the antire conal
system; the additional sofety provided cgoinst o possible failure of
elthcr the hecdretes or the dum structures within the conal systom,
by mainteining o eonstont baclk pressure ageinst these structures in
allowing frec {low of water through the eoncls at oll times. The
nunerous toilrcee tumels will be provided with gotes to provent
backvwmter from the Comncctiecut River entering the protoctod aren
during flood stages. These getes will bhe intogral mrts of the dike

construction,

f. Subsurfocc investigrtions,- Numerous test holes were

mede olonpg the proposced linc of the dike to detecrmine the subsurface
gondition of the underlying strotas. The reosult of these investiga-

tions and other dota on record orce showm on Plate Fumber 154. In
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general, it wes found that the uppoer surfree had been filled with
Tarious moterials, for the mest port einders cnd broken brick and
stone, and this weg inlaid by o stroto of sond or sand mixed with
graovel o Underlying this, ot o grector depth, o fewr holes indicnte o
clay stratum such 2s wsually preecdes the bod er ledge roch, Tn
generazl, the chorecter of the investigetion leed to the cpinieon thet
the entire dike be constructed with o zteel shect plle cut-off for
the prevention of oxcessive scepoge ~nd serious piping.

g+ Emborment .~ Yhere used, tho earth dikes will be less

than 10 feet in height and will haove o erovm width of 10 feot and
side slopes of 1 vertierl on 2 horizontal . The £i1l ++ill beo secured
locally and will consist of 2 well empocted sandy clry moteriesl well
suited for this tync of structure.

he Concrote walls ond structures.« Tho concrete wlls,

which are proposed to form the mwjor prrt of the proteoctive strue-
turc, All be of the reinforced concrotec centilever type of varying
heights from & foet to 16 feet. Stopelog structures will be censtruc-

ted intepgral with the dike and will be provided ot oll oxisting poss-

i+ Riprap protection,- A study of the cxisting river

currents Indicotes that the dile proper wili not be subjectud to

4

gencral scour action; however, riprop is propescd zlong certein por-

tions of the benk and dike vhere loenl scour is cnticipated.

Je Droinvge ond pumping foeilitioes.- Duc to the utiliza-

tion of vater from the high-lewel cennis, all the industrics discharge
large quantitics of woiter through the dikes by meons of tuvnnel toil-
roces. The flow of this woter is reguisted nt the hevdpgetes in the
canclsy the outlets cre wecontrelled. The flood weter from the

Connecticut River hes frec acecss to the tunnels undeor the existing
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conditions =nd the roesult would be ou overflow of wrter into the in-
dustricl plonts ond o pessible blov=up of the tuwmicls landwmrd of

the dikes. Te prevent sueh oceourrcncce, the tunnels will bhe provided
with manuclly operoted 1100 potes of steed construetion ritted into
conercte wolls ot the dilte linc, Lonkego throvgh these gotes 111
be controllcd by pover pumps ol cdequetc enpoeity. The grector por-
tion of theo storm =nd snitary svwmge vi1l be defleeted inty pros-
surc conduits er sovers and vill require ne rdditioral control. Only
the Juckson Stroct scver will reguire o fiood gnte oxnd numping plont,
the locrtlon of vhich is shown on Ditte Murbor 153,

1

ro Lstim tud costs,~ The teble on thoe fellosing poge

cives the cedine b cost of the propescd vlirn of protoetion:



HOLYORL, MASSACINISLTTS

COE)-;'H S'T-“ArLr,-\

e i e e, s

IEem: Item | Quantity Unit Amount Total
Yoat : Cost
1, Dike Ceonstruction
Concrete ‘—- 16,420 cuavds,. $15.00 5 elis,300
Reinforcing steel 1,478,000 1bs, 0,07 7%,000
Steel sheet piling 293,600 sq.0t. 1.00 29%,600
Txeavation and boackfill  23%,000 cu.yds. 1.00 25,000
Eabaniment, earth 1%,000 cu,yds. 0.50 5,500
Riprar 1,200 cu.yds. 4,00 5,000
Reinforcing building to
serve as dike Luwrp Sunm 5,000
Tallrace structures
and gates Lump Sum 136,000
Penstock strustures
and getes Lump Sum 2L, 600
Removing railrond tracks 1,200 lin.ft, 1.C0 1,200
Relaying reilrosd trachs 1,000 1in.ft. .00 2,000
Control gates Fo, & roceway Lrmp S 10,000
—TE.I00
Contingencies 205 17,0420
T;00 520
Engineering and overhead 154 156,980
Total TUTTTTTTT 81,003,500
2« Drainege and Pumping Pacilities
Pumping plant T=00 coffes. Zurp Sum 71,000
Punps 15=5 c.fus(Average ) Lunp Sum 32,000
Sewer diversion {(20") T 13,000
116,000
Contingencies 207 2%,200
, 39,200
Engineering and overhead 14 20,300
Total T 160,000
3. Rights of Way and Dancpes
Tend Lunp Sum &1, R0
Doameges Lirap Sun 41,1)0
102,550
Legal, overhercd nnd general expense 20 20,580
Total ' 23,500
Ly Grand Total Copital Costs 41,437,000
5. Total Annunl Costs 484,500
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1, Valuc of proteetion,- The viluo of flood bomcefits os & re-

sult of castruction of the rceormmended dikes is cotinmated te be
514,240 per annum, This w.lue ves determincd by adding the dircet
and indirecet annual losscs discussed in Prrogreph 15 d te the cnnual
recevereble loss boeause of deprecintion of propoerty volucs. An addi-
tienol benefit net included in this figurce end "hiich is more or less
speculetive 1s thot »f inercosced real cstnte volues chove the nermal
velue incrense by positive protuction cgrinst future floods, It is
obvious thot the londs subjoeted to freguent flooding arc net desir-
able for furthqr ccvolopment but by romoving the poessiblility cof sweh
damnge, the petential volue of the lands ond exilsting structures will
increcse.

m., Plon of wnstruction.~ The projeet is plameoed for two

construction seasens, the doinmstrean secciion cxbonding from the high
ground, sbout 1,100 foct ehove the Bosztm and oiwe Rdilreod bridpge,
south to the Springdale Dile being prepescd for the first unit., The
sgcend unit from the Helyolke V¥nter Pover Conpouy dom downstreom te
high grourd, cbout 2,700 fect belaow the Scutl iadley Fells Dridge,

vill ho ecenmstructed in thr sceond yoor,

n, BIffect of propesed worze cn tleod heights ond

voeloeitics .~ PBeeouse of the ninrresy ficod ploin, vhieh et nresent 1is
» by

rt o relotively high elevation, ond €he mumcrous obstructions in this
flood pinin, the intreducticy of dikes wsill not metericnily affcet
cither the helsht or thoe veloelty of the fleood vmiters, The ¢ffects of
the ¢ile on {lecod heights and wolocitics hove boo gomputed and ore

found te be negligible.

0. Attitude of loerl intercsts,- Thw City of llolysle has

steted by lotter thet the proposed rlan of dilke pretection mects with
the gemeral cppravel of local interests, cad thet the intorests and of-

ficiels concornod hove voted thot the City of Helyoke should cemply
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with the Flood Control Act of 1935 and with the governmental policy
requiring local interests benefited to furnish cdequate draincge cnd
pumping foaeilities.

16, Morthompton, Massachusetts.

.. Degscription of the City.- The City of Worthumpton is

locnted clong the west bonk of the Conncetiecut River, 94 miles ebove
the mouth. The mnjor portion of the city is on high ground; Mill
River running in » southeost directio- 4o the Connecticut River
divides the city into two prrts, The totcl popuwlntion indieccted by
the 1930 census ves 20,381 and the total sroc is 3L.6 squrre niles.,

A notable college for young women, other cduertion~l institutions,

g lorge scnitoriwm, two lerge hospitels, end o foir industricl concerns
engaged in the monufretwe of brushes, it goods, ond cutlery rre lo=-
ected in the city.

b. Description of flooded tron.- The ~rec subject to

froguent flooding is the sgricultursl londs on cither side of the ™11
River, dovmstrcom from the city proper. 1111 River flows through this
nret southurrd to its ceonfluence with the Comnceticut River. The

flood wators during the 1936 flood bicked up the Mill River Vrlley and
inmdotcd portions of the moin business distriet cné o rortion of the
residenticd section in the eity proper. Protoetive vorks cro proposcd
for about &5 nercs south ond 109 nercs nertk o the 7511 River, 1In
this wrec is loeoted nost of the mmmufrcturing concerns and the muni-
eipnl gec plont.,

c. Existing dikes.- An errth dilc wms constructcd in

1856+57 ond enlerged in 1867 by o privete dike conpony to offord flood
protection to the developed aren south of 7411 River. This diko
withstood the 1927 flood, but wes overtopped by the flood of Morch

19%6 by nbout 5 fect.
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d., Flood losses,= The flood losses sustained in floods

prior to lereh 19%5 are not eveileble, The direct losses resulting
from the 1936 flood vithir the ares proposed for protection by dikes
amount to $438,000, of which $237,000 is urben, $176,000 is indus-
tricl ~nd 325,000 is highwey loss,. Froo the dome ge~frequency relao-
tionship the amnual direct losses for the areec proposed for dike
protection smount to 317,550, The indircct losses cttributcoble to
the loss of business, loss of eﬁployment, rnd interruption of trans-
poriotion nnd communication, with their consequent interference with
regular cctivities, hove Leen determined to be slightly preanter than
the direct losses. Over ond cbove the direct and indireect losses
there hos been o morked decrecse in the “olue of the looded property
from the general trend of property velues nrior to the 1936 flood,
Conservwtive estimates from field inventipg: tion show thnt the prop-
erty flooded in 1936 hns suffercd o decrecse in copitel wlue of
sbout 15 per cent, ~ttributcble directly to the flood mennce. The
recoverable copitel loss is opproximotely 80 por cont of the total
enpitel loss of “432,000, and cmounts to 345,600, Bosed on o cone
servative yield of 6.0 por cent, the nvercge cnnuel losses beeousce of
the reduction from normal volucs mmewnt to 520,700. The teotal averw
age cnnuel losses vwhilch nre preventable by tie groposed plon of dike
protection sre sumrv.rized in the follovin; teble, the dircet ond ine
direcet losses hrving been reduced by the ancunt proventoble by the
Comprehcnsive Plon of reservoirs:

Annuwil Dircct LOSS seeseeronsesosses o2, 000

A'rmu:'\’l I:’ld‘lr‘c Ct LOSS *traes vt aneriians 2 ).)70

Annurl Loss frou Decronse in
Property Volues sssseesrssesesss 20,700

Totel Annuel LOSS ceveenessnesscanss 26,260
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PLAN OF PROTECTION

e. Alignment.- (1) The dike protection proposed for the City
of Northampton is shovm on Plete Mo. 155. The dike will be con=-
structed to the Comprehensive Plen design grade and will protect =
totol area of chbout 175 acres, The dike sligmment begins with an
earth dilke rt high ground near the south end of Pomeroy Terrcce, proe
ceeds southeast across llecdow Street, cond thence scouthwest to Hockanum
Roed. A concrete cantilever wrll continues upstrenm azlong 171111 River
at the riverside edge of Hockenum Rond, pmsses under the Boston ond
lirnine Railrocd bridge, md continues nlong the river bonk to the ecrth
£ill cpprocch to the north end of the ¥rirht Avenue highvey bridge.

An enrth dike continues nlong the river bonk to the Nev Yori, New leven
end Hartford Reilrosd. This roilrocd embrnkment is obove dike

grode ond provides protection to o peint about 600 feet below the Lew
South Street Bridge. In this remeining distance teo the north npprocch
of the bridge o side track will be rrised ond short enrth dike cone
structed to complete the protcetion. On the south side of Mill River
rn ecrth dike begins ct the sovth approncihi to the Yeow South Street
Bridge rnd extends to the oxisting ecrth dilkte. A short conecreto wall
on the uvpper end of the existing dike is used for roising the dike
“heore leck of spree prevents rdditiornnl enrth s.ction, The alignment
then continued with the roising ond enlorging of the exisitng dike to
the Boston ond !lnine Redilrond cmbaniment, This rrilrocd £i1l serves
as protection for rbhout 300 fect, nifter vhich o riverside 111 on

the ormbonlanent oxtends to o point opposite the cxisting corth dike ot
the junction of Mount Tom Ro-d rnd Dike Ronds This existing dike

will be reised and enlorged, md conercte headwells will be nrovided
~t the opening nt tho State highway end the reilrond treeks to foelli-

tote sondbegging durding grect flcods. The Yright Avenuc highvey
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bridge will be relsed about 7 feet to inerecse the floodwny aren of
Hill River and to oliminate the necessity for stop=log openings ot
either end of the bridge. An earth dike extends upstreem along the
eost bank of i1l River fran the New Yorl, !lew Haven and Heartford
Reilrocd embrnioment to high ground necr Smith College.

(2) The alternate plan advocated by certain loenl ine
terests cansists of an earth dile hepinning ot Poierov Terrnce and
Hencoek Strect and following alorg the ol ignment shown for the pro-
posed pian to Hockanum Rond, then extending directly rcross Mill
River to o point whore the cxisitng dike interseets with the Boston
and Mpine Reilrocd embenlanent, thenee clong the cxisting lower dike
to high ground, Dikes rnd floedwells clong the Mill River os showmn
in the proposed plrn, ~nre not roguired cxcept for the short sectien
of certh dike immedictoly ebove the Hew Yor, Mow Hoven and Hartford
Railroad bridge across }Mill River, cnd the short scetion of errth dike
immedictely delow this bridge thot would seorve cs o diversion dem for
Mi11 River, The {low from Mill River rould be diverted {rom its
prescent course to tine Ox-Bowr by o diversion concl to bhe cxexwvated
along the low ground or swele ot the lee-tion indicutced on Plate Hn,
155. The preszent bed of the river between the tro dikc crossings
vwould ko filled using the meteriel in the existing dikc boteen MNow
South Straect ~nd the Boston ond Jcinc Redlrond for this purpose. Bxe
isting sonitery rnd storm wmter scwers thet dischorge into the secetion
of the stroem ted to boe filled would e sutended to the lover dike
erossing.

fo Subsvrirce investigetions.- The high ground ot

Northemrton is the cutwosh of gloelel lnke bed deposite, while the low
lanAd beyond the edge of the high ground is nn nlluvisl ploin do-

positcd by the Connceticut River. Auger borings clong the proposcd



dike alignment north of 1ill Hiver indicate & stratum of silt chang-
ing to fine sand from Fomeroy Terrace to Hockanum Road with a water
table about 2 feet belov the surface of the low swale points. Along
the north and south banks of 11111 River the enrth is silt changing
to & variable medium sand and grovel, end then te o silty sand end
silty clay ot the Tew South Street tridge. It the lower end of the
protected sres south of "ill kiver the sandy material along the
ralliroad changes fo a s5ilty send end silty clay at high ground at the
west end of the existing dike. The borings showm on Plete Mo, 156
indicate small likelihood of piping during high {loods, but the high
vater-table from Pomeroy Terrace to Hockahum Rosd indicctes the ad-
visabllity of & subsurfece drein under the londside tee of the pro-
posed dike to provide drainage of the secpage awvey fram the dike,
thereby mainteining & low saturation line and protecting the stabil-
ity of the soil structure.

s Hithanlment.- BRarth dikes will be used in the dile

construction except vhere leoclt of space mokes 11 more economicnl +o
construct canerete wlls, The ecrth ermbar’anent in genercl will be
subjected to varying heads up to o moximun of 183 feet at Hockanum
Rocd. The earth 111 is desipred with o crown width of 10 feet and
side slopes of 1 vertieal on ﬂﬂlfé herizontal, cxczpt where spoeinl
conditions moke it nceessary to use o slope of 1 vertical on 2 hori-
zontel . The mrtericl for the proposed enboriment i1s © viell compocted
mixture of sand ond silt to be obterined from the borrow crecs along
the riverside toe of the di¥%c frem Pomeroy Terrcce to Hockonum Rond,
and rlory the Miil Riwer belor the proposed dikes., A grovel subsur-
cce drein is proposed under the landside toe for corth dikes sub-

Jected to hipgh hevds,
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he Concrete malls und structwes.- The concrete wmlls ore

of the contilever type ith steel sheet pillc cub-off wll, ond vary
in heights up te o mexdmum height of 15 feet above gromd nt the
lovrer end olony Hockonum Rood. Reboining viells will be constructed
on cither side of the Boston tnd Irine Realiroad where it is proposed
to end the corth £111 ond lecve on opening of S5=-foot dentl to freili-
tote sondbopging during grect floods. The Yright Avenue highvmy

bridge wwill be roised cnd the chutments strengthened,

i. Riprop proteetion.- Stone riprep vill be plnecd on the

bonk of "1l River rnd on the orrth dike vhere scour is cnticineted,

Y

Je Droincpge ond pumping faeilities.- A pumping plint of o

copreity of 100 cublie fect per sceond wwill bo locnted ot Valley Strect

end Hoezanum Tond, with rn intcreepting sciuer from the sc er thet
dischorges into 111 Riwver dircetly obove the Uiright Avenue highvmy bridge.
Siphon cjoctors with o ecoweity of 10 cubie feot por sceond cre pro=

poscd ot the sewer thot leads under the reilroed embonliient to pro-

vide drrincge for the crea south of [H11 River, Druincge prtes wilil

be provided to provent boclmrtor through oxisting scuers,

ko Egtimrted costs.« The Tolloving teble pives the os-

timetoed eosts of tho proposcd plon of dile protection:

{Tablc on folloving popo)
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NORTHALPTON, MASSLCHUSRTTS

CCIT HeTTHATR
I;sT: Iten ; Quentity . gg:: : Amount Total
1. Dike Construction
Clearing Lump Sum & )L,200
Concrete 7,200 cu.yds. 517,00 Bl 400
Reinforcing steel 233,000 1bs, 0,05 1l ,L00
Steecl sheet piling 35,600 sG.Tt. 1.2° 12,000
Breavatlion snd haekfill 5,100 cu.yds. 1.00 3,100
Emboanlanent , enrth 75,000 cu.yds. 0.50 37,500
Embaniment, earth 132,000 cu.yds. 0.25 33,000
Riprap %,100 cu,yds, 5.00 15,500
Roising bridge Lunp Swn =, 000
Removing R.R. track 600 lin,ft. 1.00 500
Relaying N.R. track 600 1in . t. 2.00 1,200
Tile draing turno S 7,500
Grovel drain 12,000 cu,yds. 1.00 12,000
T 230,500
Contingencies o0 115,100
270,5

Engineering end overhead 19% 11,500

Total TTTTTTTT 4318,000

2. Drainasge & Punping Focilities

Pumping plont TT1=100 cefese Lump Sum 65,000
Sivhon ejector 1~ 12 ¢,f,5. Lurp Sum 1,400
intercepting severs (L&) 700 1in.ft. 10,00 7,000
Drainege gotes 3 Lump Sum 7,700
OQutlet structure 1 Lump Swum 300
T ELL500
Contingencies 2% 16,100
Engincering and overhend 157 lh:?OO

Total T 113,000

3. Dights of Vlay and Damepges
Tond 24,000
Dameges 6,500
[= 2

Legal, overherd nnd genernl expense 204 6,500

Total T 25,000

Jlo Grand Totel Cnpitel Cost $1:70,000

5. Totel Annuel Cost

§ 23,200




1, Valuc of protection.~ The construction of thce proposed dikes

will prevent the rsescurrence of the annual losses discussed in paragraph
16d. The average snnuel henefit fron the flood prevention velue of the
dikes, therefore, is 326,360, This amount doos not include & speculntive
increese atove the normel value of the lend for its present use.

m, Plan of construction.- It is planned to complete the project

in one_conﬂtruction season. The intercepting sever and pumping plent
outlet structure should be constructed simultaneously with the wll
along Tocizanum Rond to save dunlicntion of execavstion and disruption of
traffic,

ne Sffect of dike on flood heights mnd wvelocities,~ As the di'le

is situsted in closze proximity to high growmd, the overboank floodvay
area of the Commecticut River is rcduecsd byt very little by the construc-
tion, aiid the cffocts on flood heights and veloclitics of the Connecticut
River arc negligivle.

0. {ttituce of loesl interests.,- Locol authoritics are in gencral

A it aln s i o

agreement that flood protection by dikes is desireblc but stric that
funds are not awmilable for roguired leocal purticipation of this tire.
Certoin loeal intorosts feovor the olterncte nlan for the diversion of
Mi1l Riwvor, vhich has many edvantages in addition to Flood Control that
malcs it & morc attroctive plen to the City. fis this nlen 1s more cxpene
sive both to the United Stetes cnd to lecel irtercsts, it is considered
thet the ecost of hosie plan of dike protcetion should reproscent the
moxinum expenditurce by the Tmited Stotes under cxisting Flood (ontrol

policiacs,

{Tablc on following poge.)

1
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TABLE NG. 53

SUMAARY  OFf DETAILS OF DIKES

THE FoLLOWING TABLE LiSTS THE YVARJOUS LOCALITIES OF DIKESy THE APPROXIMATE LENWGTH OF EACH DIKE, AKD THE QUANTITIES OF CONCRETE,
REIHFORCING STEEL, STEEL SHEET P{LING, EXCAVAT(OMH, EMSA#KMENT ANC AJPRAP CORNESPONOIHNG TO THE TOTAL CONSTRUCTION COST FOR EACK OIKE.

| LacCALITY OF DIKE Tyee [ner ! LewsTi | CoWCRETE | REINFORCING | STEEL ExcAvATION | EMBANKMENT | RIPRAP | ToTal
! f | HElGuT loF otke ¢ STEEL SHEETY & BACKFILL EARTH FEDERAL
% l P OF DIRE: PiLles CosTs
f ; b (eeer)] {FeeT) {Cea¥oss} { (Pounes) [SG.FTa) {cue¥pse) | (Cuwvpse) | {CuaYps.) {DOLLARsﬂ
L1 4
: . ;
! HARTFORD, GOHH. lCoNcRETE WALL 15-30 | 21,000 80,150 8,668,000 793,000 56,625 824,000 47,360 &4,700,00q
: awp Errts pike | i
? E i i
| EAST HARTFORD, CORNJ SARTHE DIKE AND i
: ' CORGRETE WALL 15=30 i 15,000 t 7,100 780,000 32,000 8,000 568,000 18,740 845,50d
: ; { :
i ' + + —
:SPRINGFIELD, MkSS. iEAﬁTH DIKE AND J
: CONCRETE WALL 3-12 12,000 9,350 984,000 99,200 10,900 43,500 8,620 590,00
j i 2 * i
: ! }
| 1 i o
WEST SPRINGFIELD, | EARTH DIKE AWD !
: MasSe I concnete waLL 5=20 14,100 RONE NONE HONE HONE 200,000 11,500 225,000
|
jCHICOPEE, MiSS, EARTH DIKE AND 8=12 24,000 6,600 594,000 40,000 3,506 302,000 23,200 680,000
GONGRETE WALL :
|
Hobvoxe, Masse COMCRETE WALl 5-14 17,400 16,420 1,478,000 293,6%0 23,000 13,000 1,290 1,203,560
| ARD EARTH GIKE ! |
! 1 : H H
i : ] ! T ; i
HORTHAMPTON, MASS. T EARTH DIKE &ND | 10-20 11,600 3,200 288,000 | 33,500 i 3,100 207,000 3,100 318,000
CONCRETE WALL ! !
I
TOTALS {115,100 122,820 12,792,000 | 1,291,400 104,225 2,157,500 113,72C 38,562,000{
i !
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TABLE 54

GENERAL DIKE DATA

; i "APPROXs | CHARACTER | ASSESSED Terar JIRECT cosT TC COSTS 70 LOCAL INTEPESTS AaT1O RATIO o
: APPROXa |[APFROX. AREA OfF AREA VALUATION |FLooC Lost£s | UHITED STATES [RIGHTS OF WAY; PUMPING PLANTS ToTaL ToTaL ToTaL i
| LocavsTy E TYPE OF DJKE BEJGMT JLENGTH  PROTECTED| PROTEGTED | OF AREA IN AREA FOR AKD DAMAGES | AND DRAINAGE TOTAL CosT CosT 70 cosT 1o 193
i i ior DIke |oF DIkE PROTECTED PROTECTED CONSTRUCTION LPPURTENANCES ASSESSED jDIRECT
i ] {1936) VALUATION |FrLoop Lass
: U (reer) | (FeeT) {1oRES) | :(Per CenT)) (PER CENT)
HARTFORD | CONGRETE WALL ;
; v & EARTH FILL 26 21,800 2,795 { RatLeoar 1 §135,600,000 $7,330,000 | 54,705,000 4315,000 £525,002 $840,0L00 | $5,540,000 41 75.6
j ! LHOUSTRIAL :
i ! COMMEREG | AL ;
; | RESIDERT LAY :
! N H
!EAST i EarTH FILL & 20 15,000 582 | RAILRDAD 8,454,000 1,324,000 845,500 202,500 233,000 435,500 + 1,281,000 1542 86.8
| HARTFORD ! CONCRETE WaLL GOMMERCTAL i i i i
; i : RESIDEHTI AL P L I
i SPRTUG= EARTH FILL & 10 12,000 319 | RatLroan 75,329,000 3,701,000 550,000 56,000 1,158,030 1,224,000 1 1,314,000! 2.4 L 49,0
i FIELD CONGRETE WALL INDUSTARLAL :
! COMMERCIAL i
RESIDENTEAL i i
VVEST EARTH FILL & § 12 16,800 1,044 | {NDUSTRIAL 16,048,00d 2,834,000 225,000 11,000 30,000 41,0004f 266,060 Ta7 943
" SPRING= GOMCRETE wALLE COMMERCLAL : !
FleLp H ‘ RESIDEATIA : !
- . ]
i
CHICOPEE | EARTH FILL & 10 24,000 1,020 | inpUSTRIAL 5,909,00! 871,000 680,000 58,000 569,000 627,000 ; 1,307,000 ; 22.4 160.1
CONCHETE WALL COMMEAC L AL i
‘ RESIDENTIAL ! |
‘g t 4.i
HOLYOKE GCONGRETE WALL 10 17,400 105 | InDUSTRIAL 11,?20,000? 774,000 1,203,50C 123,509 160,000 283,500 1 1,487,000} 12.7 192.1
% EARTH FILL RESIDENT 1AY § ‘ i % i
‘ H i
+ T T
HORTHAMP~] EARTH FILL & 15 11,600 175 | SHALL 2,716,000{ 438,000 318,000 8,000 113,000 152,000 470,000 | 17.3 107.5
Tow CONCRETE WALL i COMMERCEAL ' :
! j RESEDENTI AL : i .
} 3 — i \ 4
| TOTAL 117,800E 6,500 3255,776,00(1}317,292,000i38,562,000 %815,000 2,788,000 33,603,000 312,165,00J 4.8 1 T0.4
i ' i I ! .
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SECTION &

CHANNEL IMPROVEMENTS

l. Scope,- This section of the Appendix presents studies of

channel improvements at four reaches of the Conneeticut Riwver:

Middletown llarrows below Hertford, Comn.,

Pecowsic [uarrovs below Springfield, Ilmss.,

Smith Ferry uerrows above folyoke, lMoss.,

Wells River Bar at Wells River, Vermont.
It also cortnins estimcies of ths cost of these iaprovencnts, their
probeble effcets on flood levels upstroam oand in thelr vicinity, ond
the nroboble benéfits resulting from such improvoments. These plans
are bascd on cungincering =nd cconemle dota scecured for thw floed of
Merch 1936, wupon receent surveys, ond unon date collected for the
Document 308 Report.

2+ Method of decternining flood controlling effcet.,- Typieal

computotions upon vhich the flood reducti ms ore based, nre summrized
in Tebles 55 to 80, inclusive, Thaese show chomcl velocity hends nnd
brekwater computotions under existing and modified conditions, the
fleod reduetion being token ns the differcnce betwern prosent ond
modifiod vater surfco eclevetions, For the Norrows neor ddictowm,
Soringficld, wnd lolyoks, rotionl cvelustions vere mode of the
nutural heed lossce during the Itrch 19%6 cnd November 1927 flood
crests, the profiles thus corputod being in subst-ntisl cgrocment
vrith obscrved high weter morks. The computed nrefilas arc shevm on
Pilotcs Hos,. 157 to 1634, inclusive. The loss of herd beemuvse of

friction is determincd by the ‘anning formules vhich is:
¥
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I 7
Q = | 1.6 ar?/? | 5172
n

|

in which @ = discharge in cubiec feet per second
A 7 arec of cross section in squire feet
R = mean hydrulic redius in fect
S = ratio of fall due to friction loss to lempgth of recsch.
n = ceoefficient of roughness,
The term, "conveyince", used in the tables is the braclieted port of the

" o totel

obove formule . Assuming overbank "n" to he 2,5 x channel "n",
conveyonce was computed s the sum of the channel conveyance plus Oy x
the overbenk conveyrnce. Allowince vos mode for herd losses from curve
ature by increasing either the coelficient of roughness or the friction
loss, the percentoge incrense depending upon the degree of curvture,

Haglert's formule weg used to determine the loss of herd ceused by bridge

piers. Losses from changes of velocity were evaluzted ns follows:

Locotion Head loss from Controcetion Hecd loss from Expansion
Below Hortford 0.2 x increcse in veloeity hend 0. x decrense in velocity
hend
Relo s SpI‘ ingf‘ield 02 x L ! i " O.L;. o 1 H 1t
Above Holyoke 0.35 x ! n b "0 70 x M " woon

The higher coefficlents uscd zhove Holyole were necessitoted by the
fred€ thet in thr t relotively turbulent resch tlhic eross scetions mecsured
were too Ivr ancrt to Bnclude ll the chinges in veloelty., T the
Hertford Irrrovvs study the hewd loszs crused by eddics ot Dodkkin Roel:
werc trken os 0.8 % veloecity herd ot thot point, Using the ~bove hend
losscs it wes found thet lmom fleod profiles could be reoproduced by

brckrr ter computotions using those wlues for the coelfficient of rough-

Nnesse

- 217 -



Location Chennel "n" for 1936 flood  Chamel "n" for 1927 flood

Below Hertford 0283 L6
Below Springfield 259 L0245
Abave Holyolke «0%5 2033

Profiles modified by chennel enlargements were obteained by conputatiosns

similer to those shown in Tables 58 and A0,

. ilethod of determining flood controlling bemefits.~ Direct
Plood losses in selected demepge zones affected by the various channel
inprovement vlens were related to freguency by the methed described in
Secetion 2 of the Appendix, and avernpe snnnel direct rlood losses de-
termined accordingly. Similar relations of flood losses to frequency,
as modified by channel improvements, were rvrepared and the modified
average srnual direct flood loss determined. The direect flood control-
ling benefits are obvriovsly the differences between the naturel and
modified flood locses. This evaluation wes mecde for esch channel
improvement plan on three premises:

(8) No other floocd controlling olanu,
(») Prior coustruction of reserveirs of Conprehensive Plan,

(e} Pricr construction of Comprehsnsive Plan, reservoirs and
dikes.

(Report continued on folloving prge)



STUDY OF CIAINEL IITROVEIENT BELCT HARTFOUD, CONW.

L. Deseription of reach.- The reach o river considered extends

from Enfield Rapids, vhere the effect of any chonnel improvement below
Hartford disappeurs, te Paper Tock, ot the dovmstreasm md of the improves
ments under considerstion, & totel distance of 1)1 miles, Special at-
tention was given to the 23 miles from Hartford to Paver Rock whore the
greatest flood losses in Connecticut heve occurred, Through the Enfield
Rapids for o distance of 5 miles the walley is narrow anl the flood slope
comperatively groat, being about 5.6 feot per mile, Tn the following
reach, about 25 miles in length, including Fartford ond e xtending to
Gilderslecve Island, the walley is more than ¢ mile wide and the flood
slopc wmiformly about 0.3 foot per mile, In the remeining eight miles
to Paper Rock the wrlloy gradually norrows, swings fron its provious
southerly diresction tewards the sovnthwest ond then grodually turns cost-
ward wntil below iddletown it his tokon o eosterly dircetion. The
averoge {lood slope in this recch is 0.9 foobt por wile, nart of the foll
being concentrated ot the "Straits? betweon Bodkir Roc: and Poper Roclk.
A gencral mor of the river belovw ilartford is shown or Flate Mol 157.
In the absence of contours filteen exagrceratod erossesections arc shown
on the map, so plotted that the ‘lerch 1936 high water clcevetions co=-
incide with the eross-scetion lincs. The Varch 1936 and Hovember 129027
high watcr profilcs src shown on Plute YMo. 160,

5w Scope.- This study mrecents two pluns, desiymnted Plans A
and B, for chmnel inprovement below [nrtford, Plon o provides for
enlarging the comstrieted fleood chonnel ot Eodkcin Rock and straighten-
ing the shore linc on the left bons of %hc Straits" about 2.2 milcs
below Middletorm. Plan B provides for an suxiliary {loed chennel to

be cxecevatod across the bend from Gilderslceve Islond throuvgh Job's

Pond to o point sbout 300 loct below Paper Rock, The total length of
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the channel is [},0 miles while the corresponding distance by river
aroind the bend is 7.6 miles. Zstimctes of costs, the reduchtion of
flood heights, and the resultant benefits at Dartford, Middletown, and
other areas affected are presented for both nluns,

6. Efoblem.- From cxamination of the Yarch 12726 high water profile
it can be seen that two-thirds of the f2ll from Wartford to Pasper Tock
is concentrated in the bend and constrictions of the lover third of the
reach, helow Gilderslceve Isliund. Any reduction of the Jlood slope in
this reach would lower flood stages at lartferd, iddletovn and od-
Jacent arecs where the greatest flood losses in Connecticut have oc-
curred. The topography lends 1tself to two possible methods of ef-
fecting such o reduction, the econcmic Justifiection of cither nethed
depending upon the relative cost and value of the fleod rcduction
secured,

Ts Description of Plan A.« Plan A provides for enlorging the

flood channel ot Bodkin Rocl and for straightening the shere line on
the left banlt ng showm m Plote "o, 153, the line of the cut to be oo
plaeced that the moxinum redvetion in Tleed veleelty for the anownt of
meterial eranvated wouvld bo ohtrined, Boditin Roek is loecnted on the
left bonk ot tho upstresnt cntrance to the "Streits" cpproximately 2742
miles ebove Seybrook Light ond 2.2 miles bBelow Uiddleotorm. The ceross-
scetionnd crec of the chmicel ot the 1356 flood crcst is l:oss thoen
L,000 squere foct for o distones of 700 foct cbove the promontory

and 1,200 feot belev it, vAth o minimwm nree of 3,000 squore feet, By
Plan A & unifornm eross-scctional arce of 40,000 squore foct vould be

obtoined. It is cstimitod t

24 this would rocuire cenroxinctoly
8,400 cubic yords of osrth cresvition ond 394,300 cubic yerds of rock
excevatior b o total eost of 832,200, The surfrec of nrocticnlly
the entire seetion is oxposcd ledge roclr. The deveils of the

cetimete follow:
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ESTIMATE OF COST - PLAN A

: : Quantity : I :

I&em: Ttem : ond : Unit : Armount : Totel
ho.: i TUnit Cost . L
1, Construction

Prelinincry investigotion S Lump Sum 3,000
Clenring 3 e, 75 .00 Rl
Excavation, earth 8,26 e.y. A0 %,%70
Exceveotion, rock, dry 31,250 cuv. 1.50 516,375
Excevotion, roclk, under- 50,046 c.y. ly.00 200,18,

wator oL . ‘_7(_5‘_3.,__.1 N
Contingencics ond overheed 155 103,846

Total T 8832,000

@ Reolocation of Railrosds nnd Utili@ips one
e Rights of Way ond Lond :

Tond 6 ac. 30,00 130
Continpgencics and overhend 154 o0

Total T 200

lys Highwoy Relocation ilone

5. Grand Total Copital Uost $ 832,200

The annucl eherpge agoinst this eonitel cost is about $38,760,

8. Flood controlling effcct of FPlan A, In the reach of river

dircetly sbove tnd below Bodkin Rocic it is cstimnted thrt ot the HMrreh
1756 flood crost the hend loss by eddics wes 0,87 foot; by channel
friction, 1.09 feet; ond by curveture, contrection cnd cxprnsion, CW2ls
foot., With thc chomnel stroightening ond widening proposcd in Picn A
it is cstimnted thoat the herd loss by cddics wwould heve been elimincted;
thet the hend leoss by chonnel friction would hive boen reduced to Q.71
fooct; ond by curvoture, contrrction, tné expunsion, to €.18 foot. The
net rosult is thet the erch 19%6 flood stage ot the vppor c¢nd of the

proposed improvencnt would hove been reduced 1.3) feet. This effoet



L

would becone less proncunced ns It moved upsireanm aud converged with

the natural profile in the Tnfield Japids. In the folloving table are
given netural and modified trater surlsce claovebtions and stage reductions
at several points for the 17927 and 13%6 floods, On Flate Yo. 1060 the
1936 modified nrofile is sown. Since the hydraulic commutotions
necessary to evaluste heed lozses in o river at flood mirre are coe-
rhat arbitrory in their noture, the reductions by tho roposed in-
nroverent verc intentionally computed ot their aximun reasonable

hY

wilues so fhat the roculting Lenefits would represent +lho moxinum

proboble,

TIONE - TLALN A

1935 AT 1927 FLOOT

T . R 1370 Flood : 12277 Tlood
o O CLTTIOT o1 ite - - e ”
Division : S
. ndex 3%ome Ly

above Fnficld Rupids :Themypsonvilie 58

¥indsor Loels to Hart- .
ford T irdsor Leeks 10

Hortford and 7, Herte :

ford $ 37
Hartford to Cromuell - 130
Cromrell ard Portland :Cromrell 141
Hiddletorm :iiddletorm 120

2. Lyernge annuzl benefits by Plan A.- The crorse amnuel ro-

ducticn of Jdirect logs, and its rotleo te ruruel eost vz shom in the
folloing boble for Flom A slone, Pilon A oiter comvlotion of the

reservoirs of the Comprehencive Plas, o Ul A sfler cnpletion

N

of Couprenensive lan, inelvding reservoirs cnd divwes,

Tebhlo on follovir: tnge)



Averape Annunl nduction

Windsor Lecks to Hartford

D 7 : t Plan A niter : Plan & after Compre-
amage Zon Plan & : - = .
& ° : il“n A + Conprehensive thonnive DNeservolr Flan
: Alone : Rescrvoir Pian and Dikes

5
-~
R}
O
.-

7o : s 70

jnrtford snd E. Tortford @ 23,400 : 14,550 : o
Hurtford to Cromvoll : Lao ' 100 : 100
Crorvrell cnd Portiand : 1,260 : anon : 750
fiddletorm : 4,050 : 1,520 : 1,729

130,150 \ 57,000 : 20 LLo

Ratio

Dircet Bonefit
Crast C.77 C.l3P 0.06%

Since total bonefits are showm in Scetion 2 of the sprnondix to be
betreen 2 ond 7 times the rceduection of direct loss, Plon & eon be
Justificd cconomicnlly if consicder-d zlone huvt not i resorveirs ond
dikeos are constructed, Since the Comprehensive Qlescrvoir Plan is

f

Justified Plan & cennot be Justilfied,

10, Descrintion of Plan B~ Pilan 3 vrovides for en ruxilinry

I

flood water cancl te be cxecsvoted from the Connceticut Hiver ot Gilder-
sleceve Islend zeross the bond throuch Jobts Pond to o »oint ~hout %00
feot below Poper Hecll, The gornerrl nlan, profile elong thoe contor line,
end roprescntative erossescetions of the econnl wre shown on Plato Jo.
158, The total length of the conal would be ip.0 miles, vheress the
corrcaponding distance wreound the bund is 7.5 oiles. The ermc) would
hoeve = wmifors bottom width nt mean sca lovel of 800 foct and side
slopcs of 1 on I in carth snd of 4 on 1 in roek. The rvercge donth

of cut rould be A8 fect snd the rerinue, 130 foct.s The rosultont

totel volume of exeavition vould be 33,100,000 eubic svrds, of which
1,100,000 ecubic yrrds nre ossuncd to be rocl, boscd on sentieored rock
outeroppings ot the lover ond of the crnal, no borings hoving boen
made, The cide of the cunel would be ripreppcd to the maximum {lood

levek. In order *o provent the ultirmcte formtion by scour of on
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auxiliary low water chamel that would divide the low water flovw and
increese the formotion of bars in both chennels, » mrss concrete
spillway would be provided with s crest elevation of 4,0 feet above
mean sea level, to be founded on rock if ercountered within o fensible
depthi. An outcropping of rocl: in the wieinity of the proposed spill-
my locetion merely indicetes suitable foundetion conditions, as no
borings heve been mode, It is estimeted that the natural woter surface
elevation in the river is below thoe propocsed spillwey crest elewvotion
90 per cent of the time and that no inersmr in dredging costs to main-
tain the existing novigatior chemnel eround the bend would result from
the diversion of flow through the cancl when the river rises above the
spillway crest. Tts loertion is showm on the general plan of Plete
No., 158, About 1,300 acres of leud would be required of which sbout
500 acres are good itobacco land and the remainder consists of readovs,
pestures, sporscly wooded hillsides, and swompy bottom. Lleven sets
of farm buildings and 30 swmer cobins in the vieinity of Job's Tond
are within the oreo to be excavated. The concl slte ic triversed by
5 highways and minor eressroads,. It is proposcd to provide bridpges
for two of the higlhvwys. The air line division of the Mew Yorlk, Mew
HEaven ond Mertford Railrord crosses the ennnl site on o £ill ot on
elevetion of 1256.7 feet ehove neor see level, necossit-ling o single
trock railrond bridee vith o length of bout 1,000 feet,

The estimcted cost of Plan B is 513,992,000, the deteils of

which ere os follovs:

{Teble on following pige)



ESTI'ETE OF COST « PLAYT B

Ttem: ] Uit
Mo, Item Quentity Cost fonount Total
1, Construction
Preliminary investigotion Lump Sum 20,000
Clerring 280 oc. 31,0,00 19,200
Ixesvation, rock 1,005,170 cay. 1.50 1,423,700
Excevetion, eorth %27,268,150 c.uy. 25 9,317,000
Spillwny, conercte 12,720 e.y. 10,00 127,000
Riprep - stoue 20,150 c.v. 5,00 270,500
17,173,600
Contingencics end overhend 1% 1,576,400
Total T 412,850,000
2., Relocoticn =znd Pailrocds ond Utilities
Taillrond rcloec tion 5 mi, 100,000 20,000
Reilrend bridge 1,040 ©t. lonz Lump Sum 265,800
Transmission line (1200 feet
anchorage crossing ) meoon 57000
Minor telenhone ond
tronsmission lines 5 i, 2,000 11,000
LT, 800
Contingencies and overhesd 158 42,200
Totnl _‘ﬂ o 475,000
. IRights of VWny ond Land
Ten 1,900 ce. Lum Sun 103,100
Buildings purchascd 11 scts i i 74,000
30 summacr
cottages
211;,100
Contingenecies and overheod 193 32,900
Toteld T 247,000
li» Highway Roloection
—re teer e O, 23,500
18~foot Ineadan 1,2 mi, 35,500
Bridpes 2 301,400
TS, 000
Contingencics nnud ovorhead 15% 5l;, 600
Total B .--,hB0,0GO
5. Grand Totcl Ceopital Cost $1%,992,000

The ennunl cherge
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iles Flood counttrolling

ci'fect of Plan

B,- The fotr]l herd loss

in the Conncctieut Hiver

from Gilderslecve

the Morch 1936 flood erost ves 6,91 fect,

flood erest, &, fect. The caxilicry

Plen B would hve divorted 35

flood

per cent f the digehrge

of the nmeir river during the 1935 Flood
hove lowored the hich weotor clevoiion 0%

Tt iz estintozd thet the onold

Isiané to Puper Roc™ during

5
cnd during the Yevasber 1927
veenr conald

nroposod in

from this rcerch

eresh, nc s ~esult would
Gilderslecve Islind 3.2 fost.,
27 per cent of the

would hove coprrl d

dischorss dvring the 1927 floed crost wnd woeold hove lovered the high
weter elevation «t Gildersliceve Island 3,10 foct, This cffoet rould
heve becen less pronovnecd s 14 moved unstrceorm - ud conve rged ~dith the
noturcl rrofile in the Inficld Wrpids, Tn the follovding toble ore

given natural and modificd veter curface elevetions and sicge reductions
at seversl noints for the 1927 ond 19%4 filoods, On Plete Mo, 180 the

1936 modificd rrofile i

SHCW,

1935 AND 1007 PLOOL TLIW

JUNTO

0= FLAD D

- e T TG ¥lood 1927 Tlood
DIVISTON o IR T e T IR Y T Hed s
_m___mif?ft;:i;fii_m:zletif Pleve: Ft. @ Bleve: Tleva: Fi,
Ahove Enfiel? Rapids (Thompsonville :(H8,0: 58.9%: C @ H3,00: 653,00: O
Windser Locka to Fartford:riindsor Loczs :L0.52: 335,720 1.,30: 35.00: 35.09: 1.5
Hoertfordomd =, fartford :Hortlford $37 L, BRL.02 D10 2957 2H.5%: 1,73
Hertford to Croveell lethersficld 135,000 F2.40: 2,803 25050 23009 2035
CroT-ell and Portir: 1Cromrell 253 30 ANy 2,959 22 .0L: 10,55 2,48
Middietom Hddletoom :30.00 26,02 2,00 21.37: 12.19: 2.8

Investigation has also been mde of the
a vilot chicrmel at the leocotion of
flood flo- of the river to

sufficient to produce omprecisble

seour the chionnel 4o @

singe redustions,

poesibllit;

of excuvating only

Plan B and of derending vpon the

cross=sectionscl o

rea

The principal merit

of this methed iz its lov initinl cost, There are tvo mojor objections
to it, the uvncervcinty of obtaining opprecintle stoge recducticns, ond

2
ra
[



1T

the injury to the navigable chonnel bolow that woula result, With

regcerd to the forer, it might 4 govorzl disestrous flocds to scour

the pilet chrnnel to cppreciable size, omd duwl p these floods, the
slight stage reduction would he of little velue, Concernivg the latter,
it is probeble thot the Tormrtion of birs in the iover Conneceticut River

by silting aflter cvery oo vnuld metericlly inersose Liv cost of chinnel

meintencnee., T vien of thoge probobiliticos 14 is convidered thot this
method of redvcing Tloods camot be justified,

12, Averarse onnual benefits by Plan Be= The wverpre ennunl re-

dugtion of direct loss, rad its retio to onnwl ecost rre shoom in the
folloing trble for Flan B alome, Plan B after coplition of ressrvoirs
of the Compraobicnsive Plon, crd Plarn 1 after completion of the Conmre-

hensive Plan including reservoirs oad dikcs,

’ : freri e Lurul Recuction
Do + Flen & oelter 1 Dlon T osfter Com-
Demege Zono g ALy Conprohonsive @ proionsive Resore

81 - ) ! . o s
, lone : Hes o rvoir Tlan @ volr Trlarn & Dikes

v — e —— i s - man

Trindsor Lociks to srtlford : 3 2,010 : 531 : ;310
Hartford end L, fiertlord 37,100 17,5750 : e
Hortford te Croaell : 2,180 oo : 1100
Cromsell (g Fortlond : N 00 ;

1Ll .
i11ddl atorm : 7,070 N0 B 2,550
T e ey A H I
Totals +10%,260° S ,0R0 : ti, 000
W A——— L W | R L e g e e s . - — . e k¢ N B e Bkl 1 -

Rotin Direcet Bonelit 0,105 0.031 70065

Cost
et et e et e e et et e e e oo

Although total boncfivs moy be 2 or 3 tlies the direct henoiits, it
cen bho scen thot Plea B ois not Justilicd elone or in combinnticon with

eny othor flood econtrel olan,



STUDY OF CHMANNEL I'TROVIIIETT PLRLOL SPRIVGFIFLD

15, Description of recch,« The reach of river studicd cxtonds

il

from the foeot of Holyonke Dom in llolyolie, lies, vhere the effect of my

channel inprovement belosr Springficld diswppoars, to the lever ond of

Fy

¢}

the Pecowsic Forrows below Springficld, poecicl attention wos givon to
the lover )} miles below Horth Fnd Bridge, Springficld, vhere the greot-
cst floo? losser hrve been suffercd, The totel longth of the receh is
gbout 19,0 miles, the river flowing in o gonerally southerly dircetion
in o scries of wide bends, ¥Froo Holyoke 4o Chieopeo, a distance of
about 6.0 river miles, the river velley is over o mile in wridth end has
a foirly uniforn slope of shout Q.92 foot per mile, The mein river is
jeined by the Chicopec River just sbove the City of Chicopee, ond from
that peint to the Forth Bnd Bridge in Springficld the valley norrows
somevhet, while the chamiel undergocs sovernl groducl chinges in scetion
ond dircetion, The distarce covercd in this port of the reoch is rhout
3,0 miles “rith on owveroge slope of obout .30 foot por mile, In the ree
)

madining 4 miles the river [Dovs in o southecstorly dirceticn with o ncan

flood slope of 1.20 Toot por mile throuph the City of Sorinpgficld prst

i

™
L

-

rconsic Polat, ~hore it enters

{

tho nouth of the Testficla River, fte
the eonstrietoed scetion known os the Worrows, The flood slope through
the Varrove iz chout 1,066 foet per nilc, 4 geonersl plon of the river
in the vieinitiy of Springficld is shoum on Plote ol 161, Fino ox-
sggercted eross-scetions ore shovn cn the plem, so plotted thot the
Moreh 1936 hizh imter clevibieons eoincide with thy cross-soction lines.,

5

The hiph wotor profiles convuted for the [ oreh 19%4 end Uovember 102
floods orc <lss cham on Plate ¥eo. 18l. Simultancous stuge readings
were tkon ot scierrl points in this rench then the 1974 flood hed

rcecded to the ¥ovember 1227 hizh ~mter stogce ot dfemorisl Dridze
o Lo (% ]

Springficld. The resulting preofile shovwed o much flatter fleed slope



at the Narrows than existed at the 1937 penk, indicating scour during
the intervening poriod., Jross-sectional data obteines in 130% and fol-

lowing the 19736 flood shotvr considerable scour, a 1

»

rge pert of which may
heve occurred during the 1936 flood. Sines it ic beliewved thet a re-
currence of the 1927 flood would produce o high wmter prof'ile in sub-
stantial agreement vwith the zimultaneocus siage resdings referred to
above, the profile based on them has been used ms the 1327 fiond pro-
file,

1. Problem.~ DTxaminetion of the high water profiies for the
March 1936 and Novenber 1927 floods revenls a slight incrense in the
flood slope through the Harrows, Ieduction of this flood slope would
result in slightly lower flood levels at Sprinsfield vnd Chicopee and
points upstream 25 for ac the foot of Holyoke Dam. The most logical
method of effecting this reduection appenrs te be the removal of Pe~
cowsic Point, thereby widening the flood chamel ond inerecsing its
earrying copicity. The two plans studied, designeted as Plans A and
B, differed only in the ocxtent of the mlargeient provided,

1%. Deseription of Plan A.- Plan & provides for enlergenent

of the flood channel at the Pecowsic lorrows by removal of Pecowsic
Poirnt snd straightening the shore line on the 1left banlr as shown on
Plate ilo. 142, Pecowsic Point is locetad on the laft hent of tbe
river just telow the “wuth of FPecowsic Brool, mmo maris the upstrean
entrance to the Narrows,., The cross-sectional ecrea oI ths chamnel at
the 19%4 flood erest is less then 146,400 squere feet for o distance
of about 1,000 fect nbove Pecowsice Point and for obout 3,000 fect
below it, with o minimum sree of 35,500 square feet st the mozt con-
stricted zeetion. The line of eut is so placed thot the enlorged
chonnel would heve sufficient corrying coapneity to piss o flood of

the magnitude of the March 1936 flood without cny change in the slope
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of the velocity head mrofile throughoul thit scetion ol the river, A

minimum cross=sectional eree of 46,400 squere feect would thereby be ob-

toined, It is

cstimated that this vould require approxiintely 2,005,700

cubic yards of errth excovetion and ©39,100 eubie yards of rock croava-

tion with o

of 41,237,900,

outeropping on the river bank, no borings having been mode,.

of the cstim: te f'ollow:

ESTIFATE OF COBT - PLAM A

e

r——— et

total cost, including rights of woy, lond, and reloentions,
Rock is cssunsd to exten baclk herizontally from its

The details

Total

Item: : Unit
No.: Iteom . Guentity Cost Amount
1. Construction
Preliminary investigation Lump Swny 1,000
flerring 30 ~c. " * 2,000
Excuvriion, corth 2,005,700 cuy. 50T 506,005
Excevation, rock 273,100 c.v. 1.50 358,550
Concrete, reinforccd 1,000 c.y. 15.00 15,000
ORI
Contingencicrs and overhend 157 1%2,ln5
Total
2. Rclecation of Mailrocds tnd Ubilitics

Railrocc relocetion Gule i Lunp Sun %Z6,000
Contingencics and overhend 155 L, 500

Total

Rights of Vay tnd Lend
Lend (City Porlk)
Buildings nurchnaood

Contingencics and overhead
Totel

Highwoy Reloertion

Grond Total Cepitel Cost

Lump Swn
it it

e s e s e 5

lh0,000
20,000
160,000
2y, 000

81,015,400

314,700

14,000

Hone

s,

31,233,900

The annual

chargs npainst this eopitel cos

t is ehout

$57,500.



16, Flood controlling ¢rfect of Plen A,- In the rcach of river

L1

ineluc: ¢ within e burrevss coction, it is estinctod thot 1l heood loss
et the imrch 1936 erest froa channel friction wms 0.67 foot ind loss
from curveoture, contrection, end cxprasion conbined wis 0,32 foot. As
o rosult of the chrnnel eninr-orent rnd stroishiening os propescd in
Plen A, 1%t ig cstimted thot the loss from chonnel friction vould hrve
becn reduced to 9.4y foot and the loswpes’ from contrcetion mnd suponsion
viould hove boon proeticolly climinated. The curwturs loss vould hove
been reduced to 8.09 foot, The net result is tht the arch 1736 max-

imuan flood lewel wauld hrve hoew pedueed OuJdiS foot ot the ' orworied

Bridge nd 0,25 fost ~t the Chicopee Highv—y bridpge., The roduetiecn in
flood lavels becom:s loss nronouncod as the conmputotions nrocced up-

2 I 2 P
stroom wntil fincily the noturcl oo wedificd prof’il-s ceineide. The
follomvring toble gives the neturcl ond modd ficd —ntor surlreo Slevetions

[Ad)

rnéd stege roduetions ©t botlhi moints for the 1045 oné 1927 flocds,

1936 MID 1907 PLOOD IULUCLIONS = PLAN A

i ——— e AR oL —

LY b} . A - P
Locotion of Tndex i _orch f??d Plood & Jovenbir 1927 Flood
Stuce e Moty ed, 2 Ned. @ rt. 2 Tod, ¢ Rod,
]
: Vlove 1 Blev, ¢ B, : Ilev. @ Blov, @ Ft.
Memorial Pridge, Spring-~ : : : : :
fiecld s 00,00 05,953 ¢ 0.5 1 52.78 1 52.55 ¢ 0423

Chiecopee Tighwry Bridpe s S0.5: ID.L20 ¢ 0,35 1 2,39 ¢ G127 ¢ 0,12

17. Avercpge anwel bencfits by Plan A= The avercce cnnuel reo-

folletding t~ble for Plin A 2lone, Tlen £ 2fter completion of the

1

rescrvoirs of the Comprochensive Plon, nd Plon L ofter coinlotion of

Compr chersive Plon ineclvding roeservolrs cnd ddilas,
(Teble on followimg proc)
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e,

=
=
al ¥
=}
.
iy
of
(%)
-3

sI'lon L oftor Compre=-
Drmege Zone : Plem Ly goanrchensive @ hensive Rescrveir
wesorvolr Plen ¢+ Plon ond Dikes

e
e
—
o]
=
faJ

.
I
L3

Springficld Dive Zren 1 % 3,10
Ne Sprineficlc Nike lren: L

O D
S}
-
-3 e
[y i
o O
OO

Reomcining sron offccted : :
by chinnet improvesont ¢ 3,300 37> : 120
oo : i : B T ; by e
Totcls . $15,270 | el . 2120
Ratio Dircet Boncfit 0,273 0,070 0,002
Cost

Although total bonefits mry be 2 or 3 fimcs the divcet henolits, it

ern he scon thet Tlen oodis not justificd lone nor in coubinction with
any other flood contrel plom,.

13+ Descrintion of Plix D.~ Plun R is tn ~iternrte pl-n for

removel of Pocowsic FPoint sinilcr in inteat -nd murposce %2 Plon A, but

much Tors limited in its scopo ond ofrcet, The 1ine of ent -nd cmouvnt

A

ol ehirnel enl-rgoment ro boocd on £icld debn rnd studics mods by the

n

ol the eul, mwrefiles ond

Springficld City DPlonnivg Poxrd. The nlon
typictl eross scetions ore shovn on Plute Vo, 142, By Plen I the chon-

nel cron ot the most constriected scetinn Is increnscd fron 35,500 scure

fect Lo 23,000 squere foct, Tt is cstimeotcd th £ this ent srould rocuire

i

approxinrtely 21,300 cubic yords of corth cxecveotion @ad 375,200 cubic

y réds of roeck gxe~vtion ot o tobt 1l ecost of (19%,000 ww itomized in the

folloving t:ble. ERoclr is < gsumed bo criiond bocels horlzontelly from its

outerenning on the riv.r hon', uoe borinpgns hrving boon oodo,

(T:¥le on FPollodar pioc)



DETTIATE OF COST

e — Y P | i b i3 At L

- PLAN B

— ——

Ttcem: : : Unit :
; Oy ~hit
Noe: Ttem : Teatity : Cost ;

Aot

Totol

1. Construction

Prc1i“in“ry inves

Clcaring
Uxecvotion,

Contingonei-s rnd

Totecl

2. HRcloertion of Ro

orrth
Breaw: tien, rock

tigotion Lunp Sun 3
(5 nC. i il
>9J 00 ¢ Ve tD-QE
)b' .L‘O C-\ 3 1-50
overhend 155

Alrocde o Utilitics

Rerlrond roloc
Continzenelics
Totr1l

3. Rights ol ¥y ond

Aot -
‘i“on Ol mi.
cnd owrhond 15

Lum Svuq

Lind

N 'L:

s

1,000
575
75,575
b2, 300
50
17,250

29,000
j ? OK)O

£11,7,000

N2
Y]
-

Lend Hore, Luop Swm 5,000
Contingeneics nnd overhond 154 750
Tot:ol I 5,750
Lo Highvoy Roloc tion
Porlc rocd 0.% i Lumm Sunm H,000
Contingeneics =né overhocd 154 b,ibO
Totrl 17,250
S5« Grond Totnl Crpital Cost 193,000

The tanucl chorge apainst this crpitnl cost is ~bout 48,97,

19. Flood contrcilﬂng ol fcot of Pirn D=

R ——

loages cffeet:

mueh lu8s, The loss from chs nnol
0,07 oot to 0.00 foot ord the losscs boeruss of contreotion

viould h-wvn bhoen

ces, of Pl = f.

ot v et e - e I i e

¢ by Plon B ore simdicor to thos. obb

friction

eroctly roducced ot not outiroily

The contrietion loos

- 233 -

Coevld ho o rodu

“liminotod o8

cod from 0,07

~ad

inod by lon i, but

could hove bocr rofuced from

cnsion

in the

foot



to 0,01 foot rnd the cxprnsion loss from 0,16 oot to 0.00 foot, The
curvoture loss would be roduccd from 0,170 foot to 2,17 foot. The net
rosult for Plon B is thot ¢ Mrreh 1950 moximum flood level wrould
have boon redueccd only 0.16 foot =t the “Temerin? Bridge -ad 0,10 foot
nt the Chicopec Bridge. The Tollovwing tible shows the prob Tle stoge
reductions otbrin-blic by Pirn B ot the o point~ far tha | rreh 1936
rnd the YNevembor 1927 fieocds, The medificd nrofilc rosultirg Crom
Pirn It iz shovm on Plote ne. 101

1236 /0D 1927 TLOOD TOPIUTIONS - PLAM B

s

- —r—

PTreh 173C Flesd

Locotion of : ‘ o
Indc:z Strnge : Trte @ olind.

———— . —

: luv. @ Tt

Movonher 1207 Flood

: 0G. @ Red

. -
H

-
-
.
s

Yomoric] Bridge, Svringe @ 66,04 ¢ 05,83 ¢ 0.0 s .73 SDLT0 ¢ 0.08

ricld .

+
.n
-

Chicopes Highwey Dridee ¢ 02400 ¢ D035 ¢ 0,10 ¢ 62030 @ 00,35

.
"
.
- aa

— o o ———— o

20, Jvernge nomuel borofits by Plor B.-  The crers 7o ocanuel ree

¢  © —— e i b Ak

duetion of direet lore, ond ite reotic to cmuel aost rre chevn in the

folloving table fer *len B tlone, Plon B oftir completinn of rescrreirs

of the Comprchersive PPlon,

Plen ineluding rescrvoivs tnd dilcs,

[P —— g — o

nd Pren B fter enmnlotion of Comprehonsive

: Jverore Lrpunl deduction

et ki

Vemope Zonoe © Plon B
Alone

nroh

T fln I ~ffer ¢ PLn L otor Geome
msive Rosers
volr Pl .n & Dikes

ety i b R e -

@

gy
O
O

Springficld Dilc Lroo I ; :
Ve Springficld Dike Lron @0 1,8%0 200 : 0
Remminine Jrom oifcoted op

Choonel Irmroverment s 1,375 . 290 : Lo

O AR PO T
Tot-1ls Cosh,ans 21,705 : Lo

Retic Dircot Benefit 0.5%5 0.147 0 .00l
Cost




With tetnl bencfits betveen O oone G thws the dircet hencfits, Pion |
may he Justificd olome, but not ir cobin-tion +dih ony othir floecd

r

control plen, Ls the Covprchinsive Ploe 1o ceonemicnlls justified,

Plmn 7 shovld be considorod only i ecobin 1+ -k it, o0 thoerefore

p=ly

t is not Justificd,

{hoport eovtinued sn follevwing proc)



STULY OF CHANNEL TMPROVEIENT ABOVE HOLYOKE, "4L3SACHUSETTS

21. Description of recch,- The reach of river considered in this

study extends from the highway bridge at Nerthampton, Messachusetts, to

the Holyocke Dam in Holycke, ilassachusetts. The total length of the

reach is about 11 miles, the river flowing in o gonerally southerly di-
rection, A&About 5.1 miles below Northampton Bridge, thie river flows

through a gap in the Holyoke Lange and the width of the flood plain is
reduced abruntly from over 1-1/2 miles to about 1/2 =ile. About 2.6

iniles below this gap, the river enters the restricted section known as
Smith Ferry llarrows and occunies the entire velley width of cbeut 700 fect,
The restricted sccotion is 1, miles long end terminatces in the rool of

the Holyoke Dam., In 1936, the flood slope from MNortherpton Bridge to

the gop in Holyoke Renpe wus 0,37 fool per mile; from the gep to the Ner-
rows, 1,00 foot per nile; and through the llerrows, €,1 fecet per mile, A
genieral nay of the river from Nerthampton to Holyoke is shown on Flate

Fo, 16344 On this map are sham nine exaggorated cross sections so plotted
thot the !farch 1936 high water clovation coincides with the cross secction
lire in cach easc. Or Plate No. 163%A arc zlso shown the computed pro-
files for the March 1935 flood wmder existing channel conditiens and with
the chonnel improved by two plens,

22+ ©Scope.- This study prosents two plens, designoated Plens A and

B, for chemnel inprovement in the restricted scebtion lmown as Smith Ferry
Harrows above Holyoke. Flan A provides for enlargenent of the flood chan-
nel by widening the banks ond exceveting to low-woter lovel , thereby in-
erceaing the minimum cross-sectionenl arca about 25 per cent, Plan B
provides for n similor enlargement by widening the bonlks and excoveting

to & depth of five feet below the low-wnter lewvel, thoreby inercosing

the minimum cross-scctional oroa cbout 3 per cent, Estimates of costs,
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the reduction of flood heights, &nd the rosul teut bencfits srce proscnted
for both plens,

23« Problenm.,~ The chonnel cmstriction at Smith Ferry NHoarrows

ebove Holyoke oppeers to be o mejor foctor in bocdking up flood woters
through Northompton, The high water profite for the ierch 1936 flood
shows . deocided inercase in the flood slopc through the Harrows; reducs-
tion of this flood slope would lower flood levels ¢t points upstronm,
including NMorthampton., Sweh slope roduction can bo cccanplished by
enlaerging the flood chemel through the most restricted scetion knowm s
Smith Ferry Harrows, thereby inercasing the corrying copoelty and rodue-
ing the heoad losses couscd by suddon chinges in velocity.

2y, Description of Plan A,- Plun A provides for enlergement of

the flood channcl through the Harrows by widening the bonks ond oxeovr t-
ing down to the low wator clevation. Most of the materinl cxeawvrtoed would
come from the enst bonk of the river, thorcby streipghtening the chamel
rad effceting 2 more uniform cross scetion, For o distonce of cbout

3,500 feect the cross-seetionel crec of the channcl below the lovel of the

19%6 flood er st is less thon 22,000 square feet, with o minimum oree of

ot

15,000 square fect nt the most constriected scetion. Heenuse of tho
quantity of roeck invelved in cxeavobing o chemel of uriferm carrying
eapreity throurlr this reach, it does not nppear cconomicnl to elininste
entircly the hed losses from controction ond ecxpansion. The line of

cut according tc this plan is so ploeced, how ever, thot the lorch 1936
flood would hove posscd through this rench with o hoeed loss of only 0,56
foot from centrection ond expomsion. The minimum cross-sceticnnl crean
thus obtcined is 20,100 squere feet, It is estimeted thot this cut
would require cprroximotely %7,000 cubic yords of crrth excavetion and
335,000 cubic yords of rock exccveotion et e totnl eost, including rights

of way and land, of $531,700. Wo relocotion of highway or reilroad is
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contemplnted, Ho borings hove hean wmi.do but the nwnerous outcroppings
of ledge 2long this roneh indic: te¢ thet bedrock is ecovered by o relo=-
tively thin covering of crrth, Deotuils of the estivte follow:

ESTIMATE OF COST - PLAW A

Item Quentity gg:z ' .é_mount Totzl
Construction
Prelininory investipotion Lump Sun ¢ 1,000
Cleoring 10.5 ce. 100 1,050
Execvetion, exrth 37,171 cuye 0.25 9,293
Excovrtion, rock 331,539 c.y. 1.50 501,308
215,151
- PO Bt
Contingencies wnd overherd 157% 15,973
Totel $500,124
Rights of Way snd Lond
Lend 18.5 cc, 5 1,788
Contingencics and everhead 15% 208
Totel i - 1,%06
Highvey mmd Teilrerd Reloestion fone
Grond Totzl Copital Cost 2531, 720

The annusl charge rgoinst this cepital cost is cbout 327,600,

2%« Floed camtrolling effcet of Plun A.- In the rench of river

fran the fent of the Herrows to the grp in Holyeolke Ronge, it is os-
timaterd thet the herd loss ot the Herch 1936 crest from chorne! friction
and cuwveture wos 6.21 foct ond the hend loss from cortraetion, expansion
end eddins eombined wos 11.9% feet. As o result of the chenncl enlarge-
ment preposcd in Plon A it is estimoted thet for ¢ floed cqual te thot

of Morch 1936 the heed loss from cheonnel friction ond curyriture would

be reduced to 5.7 foet end the head loss from controction, exprnsion
end eddics combined would te reduecced to .87 foot. Although the crest
of such & flood vwould be reduced 3.09 feet immedictely chove the en-

lerged cheanncl, this reduction would dininish upstreom snd ot the
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Northampton highwey tridge would be only 2.09 feet,

FLOOD REDUCTIONS -~ PLAN A

Index . March 1936 . Fovember 1927
Station  .Wyturel:Modified:leduction:Naturnl Mocilied:Recuctson
Mile 83,5 : 125.56: 122,17 @ 3.09 & 119.19: 117.7%3 : 1.46
Mile 97.2 : 129,74 127.65 ¢ 2.09 & 122.%): 121.55 ¢ 1.04
{Morthampton : : : : : :
Bridge) : : : : :
Mile 110,02 : 137,40 134,50 ¢ 090 1 1%3,15: 1232.8% : 0,30
(Sunderland) : : : : :

26, Aversre annual benefits by Plan A.- The average annusl re-

duction of direct loss, and its ratio to annual cost are shown in the
following tetle for Plan A alone, FPlan A after completion of the res-
ervoirs nf the Comprehensivwe Plan, arnd Plan A after completion of Com-

nrehensive Plan including reservoirs and dikes.

pro— —

Average Annual Reduection

Demage Zone * plap A G P;an A af?er :Planﬂ% after ComPre-

s Al :Comprehensive : hensive Reservoir
: one :Reservoir Plan: Plan end Dikes

Northaapton Dilte Area A & $ 2,750 4 180 : $ 0

Northampton Dike Area B : 820 160 0

Remaining ares affected : :

by channel improvement 7,230 L55 : L55

Totals " $10,800 ! $1,095 $L55
Ratio Direct Benefit 0.400 0,040 0.017
Cost

Since totanl benefits are between 2 and 3 times the direct benefits, it
can be seen thet Plan A may be justified alone but not if reservoirs
and dik%es are built, Since there is economic justifieation for the
Comprehensive Plem including dikes at Horthampton, Plsn A ecannot he

justified.



27. Description of Plen B.- Plan B provides for o similar en-

largement of the flood chamel through the Harrows by widenirg the
banks snd exesvoting to o depth of five fect below the low woter clew
vation, The lire of ent according to this plan is =o ploeed thet the
March 1076 flood would heve passed through this reach with & head loss
of only 0,26 feet duc to contraction ond expansion. The minimum crass

scetion thus obteined is 21,500 squwre feet. It is estimeoted thot this

cut would require zkout 37,000 cubiec yords of earth excnvetion and

about ;66,000 cubic yards of rock excenvetion at & totel cost, in-

eluding rights of way =and lend, of 41,200,000,

e

way or railror.d is contemplated. Details

No rclocation of high-

of the estimete follow:

ESTIHATE OF COST - PLAN B

Ttem: : . : Unit :
Quontity r ! 1
Ho . Ttem : Juantity Cost Amount . Total
1. Construction
Prelimincry investigotion Lump Sum § 1,500
Clecsring 10,5 ne. 100 1,050
Excrvotion, earth 37,171 c.¥. 0.25 2,093
Excovotion, rock 221,539 c.y. 1.50 501,808
Undervmteor excav., rock 13%2,200 c.y. Iy .00 523,800
19:-)-'[3—:45-1
Contingencies cnd overhead 15% 155,368
Total $1,196,819
2. Rights of Wey and Lond
Lend 18,5 ec. 5 1,388
Contingencics end overhoad 15% 208
Total 1,596
3. Highwoy end Railroed Relocotion Nono
., Grond Totel Copitsl Cost 81,200,115

The onnunl charge ogrinst this eeopitel cost is about 550,000,



28, Flood controlling effcect of Plan B.- As a result of the

chennel enlergement proposed in Plem B it is cstimated thot for e
flood cqual te thet of varch 1935 the heed loss in this reach from
chennel frietion end curveture would Lo reduced to .59 feet and

the heod loss bocouse of controction, cxpeonsion, end eddies combined
weuld be reduced to 2,22 feet, Although the crest of suebh o flood
wonld he roduced l Al feet immedictely thove the enlerged chrnnel,
this roducticn would diminish upstreom ond ot the Norﬂlz‘mptcﬁ high-
way bridze would be only 2.70 fect,

FLOCD REDUCTIONS -~ PLAN B

Indax March 1936 Noverber 1927
Stetion :Notural sfodificd:Roduefion:Tietural :Modi ficd: eduction
Miic 89.5 s 125,56 171,12 . Lol :119,19: 117.0L ¢+ 2.15
Mile 97.2 + 129,74 12704 ¢ 2,70+ 122,59: 121,19 : 1.0
{Morthermpton : : : : : :
Bridge) : : : : :
ile 110.02 : 137400 137,30 1,10 @ 13%,15: 1%32.65 : .50

29. Avercge annuel bonefits by Plan B,+ The averrge ennuel re-

duction of dircet loss, tmd its retic to amurl cost are shown in the
following tcble for Plen B alone, Plen B ofter completion of the res-
crvoirs of the Comprchensive Plon, end Plen B ofter comnletion of Come

prehensive Plan including reservoirs and dikes.,

: Avercpge Anmucl Reduetion
tPlon B ofter :1Plan B citer Conpro=-

Demege Zono : 5%2205 :Comprehensive : hensive Rescrwoir
: tHeservolr Plan: Plom ind Dikes

Northempton Dike Arce & & 3 3,150 $ 670 S0
Yorthempton Dike Area B 280 1385 0
Remoining cron rffeocted 8,7L0 75 . 75
by chonnel irmprovenont o :

Totals P 17,170 $1,570 8715 '
Retio Dircet Benecfit €238 0.028 0.013

Cost

-2ln -



Although totel benefits moy be 2 or % timcs the direct benefits,
it can be scen thot Plan A is net justificd nlonc ner in combinzticon

with any other flecd eontrol plan,

(Report enntinucd on following repc)

- 2L2 -



WELLS RIVER DAR AT “ELLS RIVER, VERIONT

30. DLescripticr of reech,- The reoch of rivor studiod extonds

downstream frem the mouth of the ¥iells River for o distonee of 1,500
feet. The ¥lells River flows in from the Vomoent side cbhout 1,300 feet
below the meuth of thic Ammonoosue River., The 17%6 flood slope through-
out this roreh ind for some milcs belowr wes vory flot, ebout 0.3 foot
per mile, but imwedictely above, © serics of norrows eouscd it to in-
ercese sbruptly, rising chbout ten foct in o distonee of halfl o mile.

31, Problem.,~ ~Lbout 300 feet belev tho micuth oF Lo Viells

River, *the 1927 flocd deposited o grovel bor that hes beon ineroosnod
by subscquent fleots, This r tums tho cuwrrent toverds tho Veormont
shereo, so thot 1t undermines the stoop river benk. It is c¢stimeted
that aspproximctely 75 foct of bon” hes Leen eroded since 1927, ot lcest
half of +tho crosion occurring in the 13%% flood. The swift curront in
the lIotber flesd errried crny one house s00d domnged six others on the
Vermont shore., In the ireh 19%6 flnoed the erossescetionr] rree ot

the most restricted soetion of the brr wos sbout 1,800 squerc fo b

end the moxinmum veloelty throupl this scetien wos obout 3.0 fect neor
sceond.

32, Plrn studicd,- By cxeoveling nort of the bor this restricted

srec com he inercensed 35% and s o rosult the mominum velocity con be

roduccd t2 chout 5.8 Tect por sceond md its dircetion clonged raiey

o]

from the sherc, Tt is cstincted thet abeout 77,100 cuble yrde off
grovel must be remeved ot o total cost of 31,500, Thisvorts weuld
give o Tev Liouscs inemplete proeteeti-n but ot o cest grecter then

their totel veler ti-n, Beetuse ~f the £10 6 slone throughoot the



rereh end the steep slone chove 1t, ne cpprocichble reduction of stome

con be cxpeoeted ot vointstupstreom. It is very likely, furtherrnerc,
thet the ch-nnel exeonveted in the gravel bor vould boe £f111cd vith
serd mmd grevel in the eerly stopes of o Lirge flood so thet ony

bonelit thot it might conwy would be of short durctic:. Sinee

the flood-contreolling coffvet is negligidble, this plen eonnot be Justi-

ficd vz o fleod comtrol mensure o

- 2Ly -
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Mmooy T - -
Pi.min :JD

TYZIC/L GG DU".TILY OF NATURLL CEAMMEL VELOCITY L L
_.RCH, 1236, FiGH ,.TER - P.PER ROCK TO HiRTFRYD
: Tizon : Jcon : Toan : Totrl : Chinncl @ Channel :Chonmcl :Chonned
Hecech ¢ Elewvotion : Chaonnel : Total 1 Dischorge @ Disohirge @ LTes :Velocity:Volocity
fo. H Pt. : Conveyrnec : Conveyonec C.Pe8. 1t C.F.8. : Sq.Ft. :Ft./Sce.: Hecod
: : Xc. : Ke : : : s : P,
h T .
15 25,60 780,000 782,000 282,000 278,000 56,000 o596 2438
1s . 26,05 630,000 830,000 252,000 282,000 38,500 Ted2 2,87
13 27,58 605,000 805,000 282,000 282,000 31,000 Bq30 1,07
12 29,30 612,20C 772,000 282,000 22,000 36,000 6,22 D.60
11 20, 30 869,000 880, 000 2% ,000 282,00C 48,500 5,81 0.52
10 38,80 70,000 1,092,000 282,000 181,000 5,800 $e8Y D.29
9 31.20 9:G, 000 1,152,000 282,200 231,000 €3,000 3.67 0.21
8 32,03 803, 002 988,000 282, 050 228,200 15,000 5,08 Je2 0
7 32,90 1,200,000 1,670,000 282,000 203,000 68,500 2.96 Cels
6 33440 890,000 914,000 28,000 274,000 BL,200 577 Dokl
5 24 B0 813, 0G0 888,002 282,000 260,300 24,200 By @0 a8
(0.B.)

i 35,70 - 1,265, 00C 282, L0% 282,700 246,507 1.15 .02
3 36.60 860,700 1,171,000 282,000 207,00 63,000 3.91 D23
2 36.80 832,007 1,278,070 282,000 18:,200 53,000 370 0.2
1 37.20 815, D00 859,740 282, 750 267,770 45,000 5.93 .55




TiBIE 56.
PYPICAL COLPUTATION OF 1L TUR.LL ¥LTER SURF.LCE PROFILE
WRCH, 1936, HIGH WATER - PhiRR ROCE TC THON PSONVILLE.

: :Longth:longthe : Co- ¢ Totel : :Change : :Total:
: ¢f : of ¢ Totnl :effi- : Dis- :HEAD LOSSES:Channel: in : HEAD LOSSES ¢ Rise:Elevae
Reachs . :Renoh :Rench : Convey- :cicnt : oharge : :Voloci-:Chon- : in : tion
No. :Statlon= Low : High : ancc : of : Q : . :Cur-: by :nel Ve~:Cone :Ex=- :¥%.5. : Ends
: iilater Water ¢ K :frice : | :F?m':va— : Head :locity :trac-:pan-:ibddy: in : of
: : Fect : Foobt @ sbion : e.f.5. :°-0 sture : : Hend :tion :sion:  :Rench:Reach
- §] « 30 25,40
15 <., 4,750 4,750 792,000 .028 282,000 0.47 0,09 .38 -29 == 0,12 @el’ 0,39
4,750 - ' ' ' ' ’ .59 ' 25479
14 ’ 4,490 4,490 630,000 ,028 282,000 0,71 0.14 .83 ~ail -- 0,18 <= 0,60
9,240 ' 1,00 26439
13 6,340 6,340 605,000 ,028 282,000 1.08 0.22 1.07 «15 .03 -= .87 2435
15,580 - : : .85 28,74
12 - 7,390 7,390 772,000 ,028 282,000 0.77 0,15 .60 225 05 we e~ 1,22
22,970 ' .60 29,96
11 4,490 4,450 880,000 .028 282,000 0.38 0,06 .52 W18 04 —m - 0,66 .
27,460 : : .42 30,62
10 ' 2,640 2,640 1,092,000 ,028 282,000 0.14 0,03 .29 020 L4 == -~ 0,41 ég
30,100 .22 31.05
9 6,600 6,600 1,152,000 ,028 282,000 0.31 0,06 .21 .07 == .03 - 0,33
36,700 ‘ 25 31.36
8 8,180 8,180 988,000 .028 282,000 Q.52 0.10 .40 =.01 - - 72 1,33
14,880 .30 32.69
7 7.660 7,680 1,670,000 ,028 282,000 0,17 0.04 14 «s05 .01 - -~ 0,27
52,540 .25 32,96
i 11,350 11,35C 914,000 .0Z8 282,000 0.87 G.17 L40 =23 - w05 = 0490
63,89€ 48 33,86
5 7,230 7,230 888,000 .,9028 282,000 0.58 0.12 .5% -.05 - 02 -= 0.67
71,120 .53 34,53
: 36,540 19,600 1,260,000 .028 262,000 0,78 0.16 .02 23 W05 -e  -= 1,22
90, 920 ' .30 36,75
3 185840 15,840 1,171,000 ,028 282,000 0,72 0.14 .23 06 01 - -- 0.92
106,760 ’ 25 26,67
2 5,070 5,070 1,278,000 ,028 282,000 0,19  -- ,21 11 e 04 -- 0,12
111,830 ' « 35 36.79
1 ’ 4,490 4,490 859,000 .028 282,000 Q.38 0,08 .bB5 ~, 18 - 07 -= 0,35
126,320 ' | | .54 37.14
FoOLTLeE D BESG0 IR0 (OFE AEEO00 15:86 widY R B L



T.RLE 57

TYIC..L COITUT.TION OF "ODIFIED CHLIEEL VELOCITY HE.D

ILRCH, 1936, HIGH "/, TeR = C.PER ROCK TO W RIPIRD

:  Mean i Mean : Fean : Totel : Channel : Chennel : Channel : Channel
Roach : Elevation : Channel @ Totel @ Discharge: Dischorge: Jjres r Veloeity : Velocity
Hoe @ Ft. :Conveyance :Convevanes : C.7.5. = C.F.5. 1 Sg.fte Ft./Sec. : Head
: Ke. : K 1 ) : : : : Ft.
15 25§60 780,000 792,000 282,000 278,000 56,000 4,98 758
ig 26,10 635,000 635, C00 282,000 282,000 39,200 7420 #8681
13 27310 745, 000 745,000 282,000 282,000 39,750 7,10 .79
12 28420 582,000 730,000 282, 000 225,000 35,400 8,35 .83
11 29,10 820,000 820,000 282,000 282,000 47,500 5494 .55
10 29,680 705,000 1,030,000 282,000 193,000 43,200 4,47 .31
9 29,95 890,000 1,086,000 282,000 231,000 60,000 3,85 .23
8 30,90 745,000 909,000 282,000 231,000 43,800 5,30 44
7 31,86 1,130,000 1,570,000 282,000 203,000 66,8600 3,05 .14
6 32,40 850, N00 877,000 282,000 276,000 53,000 5.20 W42
Gl 33,30 ‘185,000 853,000 282,000 260,000 4,200 5.20 04
. . (0,E,)
4 34,40 - 1,180,000 282,000 282,000 228,000 1.24 .02
3 36470 82& 000 1,108,000 282,000 210,060 52,000 4404 .25
2 36,25 790,000 1,217,000 282,000 183,000 49,000 3.74 .22

1 36,50 795,000 835,000 282,000 289,000 44,500 £,04 » 06




T/BLE 58
TYCIC, L cOPUTLTION OF MODIFIED

) TER SURPL.GCE PROFILE

URCHE, 1935, HIGH MLTER - P/TER ROCH TO THG.PGORVILLE
AT rLength: Length: tCo= @ Total : 1Cnange s TrTetal:
Reach : + of :+ of Total :offi- : Disw Fe @ : :in c:rise. iBlewn-
fo. : 3*ation :Reach :Recch 1 Convey- :cient : charge LOS5EE :Channel:Chon- HE.D LOSSES '"rin  “ition
Low : High : cznes :of : QT :Sur- :Voloc- :nel Ve-:lon- :Ex- : 5.5, romds
'ater Mater - KT :frieg- :Fric-:vo- tity :locity strac-:pone: zin zof
: Tegt 1 Feoeb :tion cei,s. :tion :turc :Hecd :Hecd :tion :sion:Eddy:reach:reach
0 ' ‘ , 30 25440
15 4750 4750 792,000 ,028 282,000 0,47 0,09 ls ~229 -- fi2 == L3239
4750 .58 25,79
i4 4490 4490 835,000,028 282,000 .70 0,14 .Gl ~.26 -~ 410 -- .68
G240 ' + 85 26,47
12 €340 8340 745,000 L0278 282,000 .71 Ll .75 +20 204 = -- 1.09
15530 .65 27.58
12 7390 7390 730,000 LORTE 283,000 .87 .17 W63 35 L1 - -- 1.10
22370 60 28.66
11 S90 0 4489 520,000 G278 282,000 ,i2 .08 .55 .15 £33 == -- .68
2780 45 29.3%
ke 2640 26200 1,035,000 L0278 282,000 L18 .03 .31 e23 05 —-- - w57 '
30100 .22 29.81 %
i3 6600 6600 1,086,000 L0278 282,000 L35 .07 W23 -.13 - 2058 == W3k al
36700 #35 30,15 1
8 8180 8180 909,000 L0278 282,000 .82 .12 » 2 .05 01 = 79 1,89
44850 $ 30 21,74
7 7660 7660 1,570,000 L0278 282,000 ,L19 e 13 .02 - -~ == .25
526%0 o228 31.95
8 11350 11380 870,000 L0278 282,000 ,94 .19 .42 -e24 = 410 == .95
63890 »52 32,98
5 7230 7230 853,000 ,0278 282,000 .62 .12 T =04 -~ 02 == W72
71120 .58 33,70
36540 19800 1,150,000 L0278 282,000 .83 L1932 + 36 W07 ~-- -~ 1.85
90ezE0 # 20 35,25
3 15840 15840 1,103,000 L0278 282,000 LEBO L1868 .25 0 - = - .8
108%60 .20 36,21
2 5070 5070 1,217,000 .0278 282,000 ,22 @ -- .22 -.20 --  L08 == ,10
111830 o0 38.31
1 4490 4490 835,000 ,0278  282,00C ,i0  ,08 .56 =214 - L6 -- L0
116320 ’ ‘ o5k 36,71
_— 5 9 0 — — -— .-
B 171527 55200 1,080,000 L0279 282,000 2.93  ,5¢ 3.52 50,23
‘s -~ 28500 328,000 .028 282,000 15,63 3,13  -- - -- == == 1B.76
lpg4ano 58.99
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TYPIC, 1 COMTUT.TICN OF

IE 58

_CODIFIED CH.NMEL VELOCITY HE.D

JIGRCH, 1936, HIGH W.TER - GILDERSLEEVE ISL.iND TC H.RTFCRD
Reoeh Taon : Chaomol : Totcl Total Chonnel Chernnel @ Chinnel @ Chonred
¥o. : Elevntion :fonveycncc : Conveycnmec : Dischorge @ Dischorge @0 .rea & Velocity @ Velosivy
: Ft. : K, : Ky :  C.F.S. CuF.8. : S5q.Ft. ¢ Ft./Sce. : Hood
s : . T : H : : Ft.
7 20,28 1,70, 00 1,374,000 288,007 205,000 62,0 3431 «17
6 3, 765,730 781,000 282,700 276, 7° 39,570 5,58 L7 .
' _ o)
5 21 725,77 777,000 262,000 266, a1, ol 6.5 .66 =
, . {0.B.) '
4 52,3 - 98&,000 282, T 282, 20g, or 1.35 03
3 33,9 765, 984,000 282,000 213,000 19, 500 4ol .30
2 31,6 700,007 1,788,000 282,000 182,000 45,000 4,05 .25
1 34,6 760,000 798,000 282,000 269,000 53,000 6425 60




T.FLE 80

TYPIC,.L COMYUTATION OF TWOLDIFIELD W.TER SURFACE ¢FROFILE

HARCH, 1936, HIGH ".TER - GILDERSLEEVE ISL.ND TO THOUPSCITVILIE

: :Length:Length: :Coe 1 Total = H tChange :Totals
Reach :Station: eof of Totel :effi- : Dis=- : : : in iRise :Dleva-
Ko, :Reach :Rench : Comvey~ :cient : charge :HE/D LOSSES:Chonnel:Chane ¢ HELD LOSSES  :in :tion
:Low  :High : nnce sof g : 1Cur~ :Yeloc- :nel Ve-:Cone- :bx- : 1.5, :hnds
sivater sWater @ K sFric-: T tFric-:1ve« ity :locity :troce:pon-: :in :of
: Feet : Feet : & ttion : e f.s, :tion :ture :Head :Heod iticon :sion:Eddy:Reach:Hench
44830 «40 29,00
7 7660 7660 1,374,000 L0272 282,000 24 .06 .17 .10 W02 ~= - L4l
52540 ) ' .30 29.41
6 11350 11350 781,000 L0272 282,000 1,09 .22 .47 ~28 s 411 -= 1.16
63850 .56 30.57
5 7230 7230 770,000 L0273 282,000 72 .14 .66 ~.08 - 02 -= .83 '
71120 .51 3l.s0 R
4 36540 19800 985,000 L0274 282,000 1.22 .24 .03 ke W02 ~=  -= 1,88 o
90920 .23 33.28 !
3 15840 15840 984,000 L,0274 282,000 .99  ,20 ,30 -, 05 - W02 «- 1,16
106760 ' .26 34444
2 5070 5070 1,088,000 L0275 282,000 .26 .05 .25 ~.14 03~ -= .20
111830 ' .40 34,64
1 4490 44930 798,000 L0275 282,000 43 09 .60 -~ 17 03 ~= = 38
116322 07 35,02
B -~ 55200 1,060,000 L0277 282,000 3,08 2 - -- - - ae 3.70
171520 38.72
- 28900 316,000 ,0%28 282,000 16.50 3.37 -- -- — e == 20,27
198420 58.99
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